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GUTIAl GAT 


A winning combination of rugged strength, beauty and efficiency 

in a concave plastic fixture! The Gateway introduces a new 

concept of design and construction. Plastic is basic... but no wrap-a-round. 
Concave bottoms hinge separately ... choose GrateLite Louver 

Diffuser* or Prismoid GrateLite Louver-Lens**. 


100 FC AT 4 WATTS PER SQUARE FOOT! 


the most efficient, 
most rugged, 
concave- plastic 
drop luminaire 
available 





Examples — Estimated Ft. Candies — 80/50/30 R. F.—9’0O" to 9’ 6" Mtg. Ht. —10’ 6” to 11’ Ceil.— Row Mtgs. 





with Concave PRISMOID with Concave GRATELITES 
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Notes: Room index D is for 30’ x 36’ room using 3-28’ rows Room index B is for 50’ x 56’ room using 5-48’ rows 
Room index C is for 40’ x 48’ room using 4-40’ rows Room index A is tor 60’ x 60’ room using 6-52’ rows 


THE EDWIN F. GUTH CO. 


2615 Washington Bivd., Box 7079, St.Louis 77, Mo, 
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HERE'S THE Dig) NEWS 
IN CIRCUIT BREAKERS! 


Square D's 


New QO Tandem 


combines 
Two Full Size Breakers 


IN ONE 
SPACE-SAVING UNIT! 


Still Maintains 
ALL the QO Features 
Why settle for half-size | | , PLUS 
ie these NEW ONES! 


breakers? With the 
QO Tandem it's no longer dT | = 
necessary to sacrifice i 
quality to save =. ° 


space and money a 3 


NEW AND EXCLUSIVE DOUBLE DOUBLE POLES 


PUSH-IN CONNECTORS Doubles the number of 15 and 20 
: Fast, positive connections. Holds amp double-pole breakers. Uses 
QO1-POLE QO 2-POLE QO3-POLE on 5000 amp shorts. QO handle tie. 
15-50 Amp 15-70 Amp 15-50 Amp Ly 
the New QO 
TANDEM 
15-20 Amp — 


THE 


QO 


FAMILY QWIK-OPEN SAVES SPACE AND MONEY 


Q1 2-POLE Q1 3-POLE 

ie Aas. ee THERMAL-MAGNETIC More circuits in same space. Lower 
Magnetic opens on first flash. Ther- device cost. Save up to 20%. 
mal holds on overloads. No known 
protection is faster. 


Write for latest QO Bulletin which tells the complete story of the finest breaker ever built 
Address Square D Company, Mercer Road, Lexington, Kentucky 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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APPLETON 


® 


The advantages of aluminum combined with Appleton gggore you BUY OR SPECIFY 
manufacturing standards for dependable performance . ss CHECK THESE APPLETON 
now make available a wide selection of rugged, Service- QUALITY FEATURES 
able pressure cast aluminum fittings to give you easier 
electrical installations . . . faster, more economical! 
Y dieteiivut hee the now, The complete line Tapped threading ¢ Precision hub alignment e 
. OS es ae eee ee bese P meh ~ Chamfered hub edges ¢ Pressure cast smoothness 
includes seven of the most popular types in 14”, °%4 e Reinforced points of stress # Easy-to-read cast 
and 1” sizes to meet most job requirements. When you __ identification » Attractive, practical design « Low 
use them, you will agree . . . they are outstanding in ae quality ¢ Wide assortment of covers 
. e : available. 
every respect—from design to manufacturing excellence. 


Easy to use—roomy e Lightweight—durable eTaper 


Contact your distributor or write for bulletin No. AL 60. It includes details for the entire aluminum 
product line by Appleton: Form 85 and larger sizes in Form 35 Unilets, FS and JB fittings and V-51 
lighting fixtures. 


Sold through franchised distributors only 
Also manufacturers of: 


Explosion-Proof 
Lighting j 
' Fixtures " 


Industrial Lighting Outlet Boxes, 


electric company oneeuagalae 





1701 Wellington Avenue, Chicago 13, Illinois 
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Published for electrical contractors, electrical departments 
in industry, engineers, consultants, inspectors and motor 
shops. Covering engineering, installation, repair, mainte- 
nance and management in the field of electrical construc- 
tion and maintenance. 
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Sidelights 
Washington Report 
Competitive Approach, An Editorial 


Grounding and Bonding of Services 
By J. F. McPARTLAND—Effective grounding and bonding of service 
entrance equipment is a prime consideration in modern electrical sys- 
tems. Here’s a rundown on pertinent rules of the National Electrical 
Code and the methods and devices commonly used to satisfy basic 
engineering requirements. 


Electric Heating Forum No. 2 
Calculating heat-loss factors; should the utility aid in financing 
electric heat. 

High Level Hangar Lighting 


Dual-reflector luminaires, equipped with color-corrected mercury vapor 
lamps, provide a uniform level of 65 footcandles throughout American 
Airlines’ new hangar at New York’s Idlewild Airport. 


Vacuum Induction Heating 
gy R. J. LAWRIE—High-frequency, vacuum induction, melting fur- 
naces produce superalloys at the Metals Division, Kelsey Hayes plant. 


Special equipment and installation techniques highlight the electrical 
requirements. 


Methods Maké the Difference 


By L. H. HULTGREN—Practical production-line techniques simpli- 
fied installation of 24,000 luminaires in California office building, 
while cooperation between contractor and equipment suppliers reduced 
time and effort. 


Estimating Forum Ill 
By RAY ASHLEY—It costs money to switch to “unfamiliar” work. 


Luxury Motel Goes All-Electric 


By W. T. GOVE—Full electrical convenience including heating and 
cooling complements the luxurious appointments at Fisherman’s 
Wharf Motel in St. Clair, Mich. Centralized master indicator panel 
gives manager finger-tip control. 


12-kv Underground Loop for Marine Center 


By W. L. LIPSCOMB—Port of San Diego’s growth dictated creation 
of unique 12-kv underground loop for marine center. 
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“Simple enough change 
and really cuts installation time” 


You hear comments like this quite often when the Graybar 
Specialist joins an electrical contractor on the site. 

The Graybar Specialist, backing up the salesman who 
calls, is there to work out the best installation method, to 
select equipment that’s exactly right for the job, or show 
how to get the most from a special new tool. 

He’s well qualified to make this kind of assist, too. He’s 
had years of training on the job and by the book. Working 


Graybar Service includes: Objective rec- 
ommendations. On-the-job technical help. 
Most complete lines. Planned stocks to meet 
your needs. Expert counter service. Speedy 
handling of will-calls. 


420 LEXINGTON AVENUE, NEW YORK 17, N.Y. ©® 


out a better way is almost second nature to the specialist. 

And remember, he’s just one of several members of the 
Graybar electrical contractor service team. The others: the 
Graybar Field Salesman, Inside Salesman and Counterman. 
Their job is to speed your work .. . reduce your costs... 
help you build your business. 

The Graybar service team is ready to work for you. 
Call them in. 91¢ 


GraybaR 
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that generate heat 


Levers in Kamklamp Fuse Holders grip knife-blade ter= 15 
. is between vise-like case hardened steel jaws 
terminals under tightly drawn steel bands, 


d are connections that 


peat? 





Kamklamp Fuse Holders—exclusive in Frank Adam 
Switches—lock cartridge fuse terminal immovably in 
position, and provide tight, flexible connections under 
constant tension that will not become loose and heat up. 
Overloads cause heat and expansion, then subsequent 
cooling and contraction, which loosens ordinary con- 
tacts making them flash and burn. Kamklamp Fuse 
Holders help eliminate this major cause of trouble. 


Another Frank Adam exclusive is the rugged Shutlbrak® 
switch mechanism that won't arc or pit. Pre-shipment 
testing under loads twice the rated voltage plus 1000 
‘ volts—front handle operation that permits space-saving 
2 PAC, 1% side-by-side installation—one piece molded pole units— 
: ett aSae Ce ; G these are only a few of the features that make Frank Adam 
ecere™ ris, y Safety Switches the industry's best buy. Write for catalog. 


See our 
catalog in 
SWEETS 


RANK SINCE 1891 
DAM ELECTRIC COMPANY 


P.O. BOX 357, MAIN P.O.+ ST. LOUIS 66, MO 





busduct + panelboards + switchboards + service equipment 
safety switches + load centers + Quikheter 
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Sidelights 





GROUNDING SERVICES __ 


HIGH FREQUENCY HEATING 


HANGAR LIGHTING_ 


ALL-ELECTRIC MOTEL. 


The National Electrical Code, local electrical ordinances and _ utility 
requirements set forth strict rules regarding the grounding and bond- 
ing of electrical service equipments. Effective methods are increasingly 
critical due to the larger capacities of service entrances. Associate 
Editor J. F. McPartland presents a comprehensive round-up of ground- 
ing and bonding practices from the pertinent rules, through methods 
and devices, to the basic engineering requirements in an article, 
“Grounding and Bonding of Services” beginning on page 67. 


Among the processes for producing sophisticated metals and super- 
alloys is the vacuum induction furnace. High frequency currents 
induced in the melt through the walls of the sealed crucible does the 
job. Behind the process is, of course, a complex electrical system. 
Robert J. Lawrie describes the recent installation of vacuum induction 
furnaces in the Kelsey-Hayes, Metals Division plant in New Hartford, 
N. Y., in the article “Vacuum Induction Heating” beginning on page 80. 
Mr. Lawrie was project engineer for the new plant during construction. 


High bay lighting equipment, using color corrected mercury lamps, 
lights the new American Airlines’ hangar at New York International 
Airport to a level of 65 footcandles average eliminating the need for 
portable stanchion lights even for close-up mechanical work. The 
lighting is of such uniformity that there are no shadows beneath 
berthed planes. The huge building can shelter ten giant jet transports 
at one time. Associate Editor B. C. Cooper describes the lighting 
design, layout and installation in “High Level Hangar Lighting” on 
page 78. 


Full electrical facilities including heating and cooling are incorporated 
in the luxurious apartments at Fisherman’s Wharf Motel in St. Clair, 
Mich. The electrical systems are under finger-tip control from a cen- 
tralized master indicator panel. W. T. Gove, of Minneapolis-Honeywell 
describes the advanced electrical system installation in “Luxury Motel 
Goes All-Electric” beginning on page 88. 





ELECTRICAL MATERIALS 
COST INDEX 


BASE LINE (1000) REPRE- 
SENTS COSTS OF TYPICAL 
ASSORTMENT OF MATERI- 
ALS FOR A SELECTED JOB 
AS OF NOVEMBER 1, 195! 
INDEX POINTS REPRESENT 
THE VARIATION OF THESE 
SAME MATERIAL COSTS AS 
OF THE FIRST OF EACH 


MONTH 
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New Duracron Enamel Finish provides safety on the job plus lifetime protection for this Spang Standard Underfloor Duct installation, 


Now—SPANG Underfloor Duct Systems 
with new Duracron enamel finish provide 
extra protection against corrosion 


That well-known yellow finish on Spang 
Underfloor Duct now does double duty. 
In addition to providing safety on the 
job site through highly visible color, the 
new baked-on Duracron enamel provides 
better anti-corrosion protection than gal- 
vanizing, according to laboratory tests! 


Extra-hard enamel finish 
resists damage at job sites 


Spang Underfloor Duct often receives 
heavy traffic and wear at job sites, but 
this new finish is designed to take a tough 
beating. It’s a thermo-setting acrylic 
resin, representing a radical departure 


SPANG 
UNDERFLOOR 
pUCT 


from current baking enamels. It is ex- 
tremely hard, insoluble and infusible 
after baking. It has superior adhesion, 
high color retention; is marproof, flex- 
ible, and resistant to chemicals, impact, 
humidity, salt spray, water, grease, stains 
and detergents. 


Tests show finish is better 
than galvanizing 

A 2,064-hour salt spray test on the new 
Duracron finish produced no apparent 
attack of the coating or corrosion of the 
underlying steel. Even where the coating 
was deliberately scored, corrosion did 
not spread or get under the finish. 


The same test on galvanized steel pro- 
duced thin to moderate rust and some 
pitting of the underlying steel over about 
60° of the surface, proving that the new 
Duracron finish offers you better corro- 
sion resistance. This new finish will also 
withstand all normal chemical action en- 
countered in concrete. 


Duracron assures top 
anti-corrosion protection 

With this protection, you are assured that 
Spang Underfloor Duct will provide 
extra safety to your wiring installations. 
You just can’t get a finer finish! Look for 
it on your next Spang job. 


THE NATIONAL SUPPLY COMPANY 


Two Gateway Certer, Pittsburgh 22, Pennsylvania 


Subsidiary of Armco Steel Corporation 
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Washington Report 





AUGUST ¢ 1960 


The business outlook continues cautiously optimistic, as the 
second half of 1960 gets under way. Midyear government statis- 
tics on the national economy show it rolling along up a very 
slight incline, under its own steam with sustained pulses of 
power from growing personal income, record high employment, 
and increased spending for personal consumption. The nation’s 
total output of goods and services (gross national product) in the 
second quarter hit a seasonally-adjusted annual rate of $505 
billion. This was a record, but was up only $3.7 billion, or less 
than 1%, from the first quarter rate. National output (GNP) 
last year was $482 billion, for the year, and a January forecast 
of $510 billion for 1960 was made by the Administration. This 
target now seems unlikely. 


Federal income exceeded Federal spending in fiscal year 1960 
by $1,068 million, President Eisenhower disclosed in July. Bud- 
get receipts totaled $78,368 million, compared with $68,270 
million for fiscal 1959, while expenditures for fiscal 1960 were 
$77,299 million, and for fiscal 1959 were $80,697 million. Thus 
the 1959 deficit was $12,427 million. 


New construction spending dropped 3% over the first half 
of 1960 from the similar period last year, Depts. of Commerce 
and Labor reported. The actual expenditures were $24.5 billion. 

Value of new construction put in place in June totaled $4.9 
billion, up 7% from May. Of this total, public construction 
amounted to $1.5 billion, up 9% from May, while private con- 
struction spending totaled $3.4 billion, nearly 7% over May. 

Spending for private residences over the first six months 
totaled $9.6 billion, down 7% from the similar 1959 period. 
Housing starts on private new homes in June totaled 125,200, 
or 2,300 below the 127,500 starts reported for May. The June 
rate was 15% below that of May 1959. 

Highway construction during first five months of this year 
trailed 13% behind last year’s rate for the same period. The 
Commerce Department has authorized the states to double the 
amount of Federally assisted road construction contracts issued 
in the July-September fiscal quarter, from an original $718.4 
million authorization to some $1.4 billion. 


Shipments of integral hp motors and generators this year wil! 
likely exceed 1959 shipments by about 8%, according to mid- 
year forecast of the Electrical Equipment Division, BDSA, Dept. 
of Commerce. 


Some economic highlights: 

¢ Employment in June broke all records. Jobholders totaled 
68,579,000, or a gain of 1.4 million over May and a million 
higher than the record of July 1959. 


© Retail sales in 1960 have broken all records. For the second 
quarter, sales were $56.1 billion, up 3.2% over similar quarter 
of last year, and for first six months of this year, sales totaled 
$110.6 billion or $3.3 billion higher than same 1959 period. 

¢ Personal income hit an annual pace of $405.8 billion in June, 
a record, despite declines in the steel and aircraft industries. 


© Industrial production in June was at a seasonally adjusted 
FRB Index of 109 (1957 equals 100), and held within a 2-point 
range (109-111) during the entire first half of the year. 


© Steel production has dropped to near 50% of capacity at 
midyear, has now inched up slowly to about 56%, but Com- 
merce Dept. has predicted steel mills will turn out 110 to 112 
million tons during the year, for an average of about 74% 
capacity 








Almost 50% 


Savin g “OTHER NEW PRODUCTS | 


“just around 
the bend” 





& 


NEW Blackhawk 4° 
one-shot bender 


Talk about spectacular savings — you pocket more than $11 
per bend over other methods. This new Blackhawk bender 
pays for itself on just a couple of jobs. From then on it’s 
gravy all the way. 

This portable bender goes right to the job. You eliminate 
about half of the fittings, pipe threading and the time it 
takes to make connections. 

Bends aluminum! You make exact 90° bends in steel or 
aluminum conduit in a single operation. A protractor-type 
“Optik-Angle” gage accurately measures the degree of bend 
in progress. And these benders are easy to 
handle due to lightweight, aluminum alloy 
construc.ion, and lift-off frame top for quick 
pipe insertion. 


CATALOG / MANUAL L-400 has full details 
on Blackhawk’s family of time-saving, 
money-saving pipe benders. 

Write Dept. P-2080 today for your free copy. 


€=> BLACKHAWK: 


BLACKHAWK INDUSTRIAL DIVISION 
13320 W. Reichert Pl., Butler, Wis. 


bein 


/ Take the 
( guesswork out of 
\ hand bending 


Here’s Blackhawk’s new rigid 
and thinwall hand bender that 
makes perfect 45° and 90° 
bends. As accurate as a 
carpenter’s level, Blackhawk’s 
Level Bender has unique double 
“bubbles” to do the figuring 

for you. You'll be amazed at 
the ease with which you make 
90° bends, offset bends, 
saddle bends, back-to-back 
bends in Yo”, %” or 1” thinwall. 
Aluminum alloy construction 

is lightweight, yet built 

for hard work. 


Ratchet Rig i) 
saves on “ells” / 


Foolproof ratchet action makes 
perfect “ells,” eliminating the 
extra expense of manufactured 
ells. The rig is easy to operate 
— anyone can do it after a few 
minutes’ instruction. Lock-on 
shoes are quickly interchange- 
able to bend rigid conduit or 
aluminum. An “Optik-Angle” 
gage assures bending accuracy. 
Ratchet Rig is either portable 
or can be mounted on a 
pickup truck. 
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ITY Hanger Rod 


—an integral part of the electrical system 


STEEL CITY HANGER ROD HANGS NEARLY EVERYTHING 


Threads are: 
FREE RUNNING — Clean, Uniform 
RUST PROOF —No Paint Required 
BURR FREE—Smooth Finish 


Clamp with H-260 


Steel Rod Coupling Concrete Insert Swing Connector Swivel Joint | ALL-PURPOSE HANGER RODS 


72” Lengths 








Continuous Threads 
20 


%”", ¥%", Yo” and 4” Diameters 
é ae 


Sr LONG-THREADED RODS 
E-165 With Steel City 


243 = ” ” 
Adjustable Beam Clamp C-149 Slotted Angle Ceiling Flange = Lengths 2” through 18” — 
with Swing Connector Adjustable Conduit Continuous Threads 
and Pipe Hanger 
Lengths 24” through 72” — 
Threaded 4” one end and 10” other end 


¥,”" and 42” Diameters 


Ub 


See Your STEEL CITY 
Distributor For The 
Hanger Rod And Fittings 
That Meet Your 
Electrical Requirements 


AL THUN SAL LAT SL ANON ATG SiN RAITT 


hanging problem? 


WRITE FOR es ELECTRIC COMPANY 
BULLETIN PH-1 ae = Subsidiary of American Marietta Company . 
: PITTSBURGH 33, PA. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . AUGUST, 1960 





1’ x 4’ PLEXIGLAS lenses mounted in continuous line, 
Ronkonkoma Primary School, Long Island. Architect for 
both schools shown: Frederick E. Allardt, Jr. 


2’ x 2’ PLEXIGLAS lenses mounted in pairs, Southampton High School, Long Island. 


PLEXIGLAS 


for lighting that stands out and stands up 


When lighting equipment includes control lenses 
molded of PLEXIGLAS® acrylic plastic, the result 
is illumination of the highest quality—because 
PLEXIGLAS is: 


w molded accurately to the lens pattern, to produce 
a precisely designed optical element which achieves 
functional quality illumination. With lenses of the 
types shown in the installations above, light rays 
are “bent”, providing complete freedom from 
glare at any normal viewing angle. 


impervious to discoloration from years of exposure 
to fluorescent light. 

strong and rigid yet light in weight, resulting in 
safety overhead and ease of maintenance. 

crystal clear, assuring full utilization of light with 
complete visual comfort. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


Full details on PLEXIGLAS as a lighting material are 
contained in our new technical bulletin, ‘SPLEXIGLAS 
for Lighting’. We will be glad to send you a copy. 


Chemicals for Industry 


iA ROHM & HAAS 


COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


In Canada: Rohm & Haas Company of Canada, Lid., 
West Hill, Ontario 
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\ 
ACRYLIC PLASTIC,..The Proven Material for Modern, 


Prismatic Light-Controlling Lenses... 


2 mn tame. a reemapeen te pane ee 








4-Foot-Long CONTROLENS, singly or in 
continuous runs, are advantageously used 
in classrooms, offices, banks, showrooms, 
libraries, stores, lobbies and laboratories. 


HOL o wi H ANE controcens: 


res" 


BNR 
“ 


HOLOPHANE COMPANY, inc. 
Lighting Authorities Since 1898 
342 Madison Ave., New York 17, N. Y. 
THE HOLOPHANE CO., LTD., 418 KIPLING AVE. $O., TORONTO 18, ONT. 


ELECTRICAL CONST ION AND MAINTENANCE .. . AUGUST, 1960 13 














es, 
pe 


Now — faster, easier hookup with new, 3-piece case design. 


All-new dry-type transformers 


...on the wall, wired, closed in half the time! 


Now 35% smaller, lighter — new Allis-Chalmers ven- 
tilated, dry-type transformers feature exclusive 3-piece 
case that cuts installing time from 90 to just 40 minutes! 
New, compact size opens additional installation site 
possibilities previously considered too tight for con- 
ventional units. 


Noise level is reduced to no-hum, whisper-quiet 
operation by employing core impregnation ...by iso- 
lating core-and-coil assembly from the case...and by 
use of nonresonate casing. Low core losses and low 


Curvacore is an Allis-Chalmers trademark. 


exciting current result from superior Curvacore con- 
struction. 


This new 600-volt class indoor transformer line is 
available in 3- to 50-kva sizes for on-the-site load center 
applications where critical voltage must be maintained. 
And the price is right! 

Further details are available in Bulletin 61B8222A 
at your nearby A-C office, or write Allis-Chalmers, 
Power Equipment Division, Milwaukee 1, Wisconsin. 

A-1359 
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Save up to °30 on cable cost with 
new G-E reversible-wiring safety switches 


Load 


Tee 


Old way wastes wire, work and money. Looped 
cable inside box presents danger of wire abrasion. 
None of this is necessary when you use new 
General Electric reversible-wiring safety switches, 
100-amp and above. 


Switch Conductor 
Rating Size 


100 AMP 2 





200 AMP 3/0 
400 AMP /240 VOLT 500 MCM 
400 AMP /600 VOLT 500 MCM 
600 AMP /240 VOLT (2) 350 MCM 
600 AMP /600 VOLT (2) 350 MCM 


Load 


New G-E way eliminates danger of wire abra- 
sion, inconvenience of upside-down boxes. ON- 
OFF indication remains unchanged. Available 
with line lugs factory-installed at bottom, or for 
field installation. 


Amount Saved Per Switch Installed* of Wire Saved (in Feet) 

2-Pole 3-Pole 2-Pole 3-Pole 
$ 9 $ 1.36 
3.73 5.60 
12.56 18.90 
13.74 20.60 
18.70 28.10 
20.40 30.60 


*Based on approximate contractor prices for Type RHW copper building wire. 


GENERAL @® ELECTRIC 


Circuit Protective Devices Dept., Plainville, Conn. 
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MAKES SUPER 


cat. NO. 3323 


SUPER TWIST-LOCK 

ARMORED BODY 

20 AMPERES, 250 VOLTS, AC OR DC 
10 AMPERES, 600 VOLTS, AC ONLY 


Super Twist-Lock devices 
are smaller, more compact 
and lighter in weight than 
regular Twist-Lock units. 
On the surface they Icok 
very much like their con- 
ventional brothers but ac- 
tually they incorporate 
important construction fea- 
tures that place them in a 
class by themselves. Both 
the cap and connector body 
feature screwless pressure 
grip terminals which sim- 
plify and speed wiring and 
a revolutionary 2-piece 
dead front construction 
that seals out dust, dirt, 
lint, metal chips, etc. Ter- 
minals are pressure locked 
between the two independ- 


cat. NO. 3321 


SUPER TWIST-LOCK 

ARMORED CAP 

20 AMPERES, 250 VOLTS, AC OR DC 
10 AMPERES, 600 VOLTS, AC ONLY 


ent sections so that all wir- 
ing is completely enclosed 

. the ultimate in wiring 
safety and security. 


All units in the Super 
Twist-Lock line can be 
interchanged with regular 
Twist-Lock connectors of 
equal rating. This is most 
advantageous in industrial 
plants where regular Twist- 
Lock devices are now in- 
stalled on machine tools or 
other equipment. 


For complete informa- 
tion on Hubbell Twist-Lock 
devices, see Hubbell Cata- 
log #29 or check Sweet’s 
File 3lb/ Hu. 


HARVEY 


HUBBELL 


INCORPORATED 


BRIDGEPORT 2, CONNECTICUT 


In Canada: 
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engineering 
news 


HARVEY HUBBELL, INCORPORATED 


Engineering Department 


Super Twist-Lock incorporates many 
advantages that contribute to sub- 
stantial savings in installation time 
and effort. Tests also prove that it is 
the safest, most rugged unit of its 
type ever produced. 


Improved Cord 
Grips 

PROVIDE PULL-PROOF, 
PRESSURE-GRIP 

ON CABLE. 


Convenient Knurled 
Strip Gage 

SPEEDS WIRING 
Cap Shell 

Ke: 


yed 
DIFFERENTLY FROM 
CONNECTOR BODY 
SHELL TO POSITIVELY 
PREVENT 
INTERCHANGE. 


2-Piece Ca 
ENGINEERED TO 
MAINTAIN POLARITY 


Broad Pressure 
Plate Contacts 


Completely Dead 
Front 


WITH NO EXPOSED 
WIRE ENDS TO COVER 
WITH FIBRE DISC. 
(DUST PROOF—DIRT 
PROOF, ETC.) 


Greater Blade 
Rigidity... 

ALWAYS IN 
ALIGNMENT, THUS 
MAINTAINING BETTER 
ELECTRICAL CONTACT 


Positive Polarity 
Captive Holding 
Screws 


CAN'T FALL OUT 
LOCKWASHERS 


PREVENT LOOSENING | 


Hl 
Heavy-Duty Mull||| 


mM 


RESISTS VIBRATION | mn 
AND ROUGH USAGE 


Key Slots 

IN BAKELITE 
ASSURES PERFECT 
ALIGNMENT OF 
SPRINGS WITH SLOTS 
IN FACE. BLADES IN 
CAP FIT PERFECTLY 
AT ALL TIMES. 


Screwless Pressure 
Terminals 
SIMPLIFY WIRING 
AND PERMIT 
GREATER WIRING 
UNIFORMITY. 


Connector Body 
Shell 

KEYED TO PREVENT 
INTERCHANGE 
WITH CAP. 


Rugged Steel 
Shell... 
PROTECTS INNER 
CONSTRUCTION. 


Twist-Lock is a registered trademark of Harvey Hubbell, incorporated, 
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NEW aaco 


LINE OF FITTINGS 





Charlie Raco 
has a 
new hat! 


RACO, the complete box line, now offers youa 
complete line of fittings, too. There’s a full line of 
RACO fittings for rigid conduit, E.M.T. (thinwall), 
armored cable, flexible metallic tubing, non-metallic cable, 
and service entrance cable. 

And...the new RACO fittings are available in 
malleable iron, aluminum, steel, and pressure cast. 

With this new addition to the RACO line, you now 
have a top-quality source for all your roughing-in 
materials. Your RACO Distributor has the new complete 
line of RACO products. Ask him about their time and 
money-saving features. 


ERE SES LSS A EEL GE IG FEO Bel PE 


EMT (thinwall) 











NOW RACO HAS A COMPLETE LINE OF ROUGHING-IN MATERIALS 


ALL-STEEL EQUIPMENT INC. Aurora, Illinois 
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bonuses 


bOnUS NO. 1... EXTREME QUIETNESS 


Quiet transformer operation with low loss is a blessing and a real source of 
satisfaction to building owners, managers, top executives, employees and patrons. 
Therefore a superior low noise level is an extremely important reason why you 
should specify and/or install PTC transformers on all jobs. 

Look at these PTC low noise levels as they compare with present and recom- 
mended NEMA specifications. 





KVA Present Precision Average Sound Level 
Transformer Rating NEMA Stoendard Design Special Design 





9-30 40 
372-1122 42 
125—167 44 
200 — 300 48 




















To recognize the extreme quietness of PTC transformers it is best to compare 
them in decibel sound level ratings with those of typical sounds familiar to every- 
day life. 

FOR EXAMPLE: 

60-70 decibels—the sound of one typewriter or average traffic sounds 100 ft. away. 

50-60 decibels—the sound of a vacuum cleaner or moderate restaurant clatter. 

40-50 decibels—the noise to be found in an average residence or in normal conver- 
sation. 

30-40 decibels—low conversation in a residence in the evening. 


DONUS NO. 2... EFFICIENCY 


Transformer losses cost money. Precision transformer cores “} use the lowest 
loss steel available. Precision transformers are wound with low resistance copper 
wire and designed for the greatest possible operation economy. These features 


reduce, losses and save dollars not once, but year after year. 


bONUS NO. 3... OVERLOAD CAPACITY 


Precision transformers are designed with large open ducts @ for efficient cool- 
ing and operate at lower temperatures than specified in national standards. 
Superior PTC insulation materials, varnishes and wire enamels actually permit 
operating temperatures in excess of these standards with no loss of life. These 
factors together with low losses give Precision transformers unequalled ability to 
handle overloads. 


DONUS NO. 4... DEPENDABILITY AND LONG LIFE 


Dependability and long life can result only from ADVANCED DESIGN and 
BUILT-IN QUALITY. PTC transformers excel because they are constructed to 
meet the varying conditions under which they must be used. Additional PTC 
features are: 


@ Core laminations are clamped together with structural steel &) rather than 
formed sheet steel for more rugged construction. 


@ Glass laminate duct spacers Z) used provide greater toughness, rigidity, 
dimensional stability, and moisture resistance far in excess of wood or paper 
phenolic laminate spacers. 

@ Coils are thoroughly clamped and braced around the core with fibre-glass 
laminate insulating blocks & resulting in greatest structural and tensile 
strength. 

@ Coils are made with an interlayer and interwinding insulation of Mylar- 
Quinterra and glass, assuring high dielectric strength, low moisture absorb- 
tion and high temperature stability characteristics. 


J 


TRANSFORMERS 


* QUIET 
° EFFICIENT 22220 mee | co 


e DEPENDABLE Rr prese fives in 


’ 
i 


when you specify 
and/or install 


TRANSFORMERS 








DONUS NO. 5...REDUCED INSTALLATION EXPENSE 


Well designed and easily accessible mounting pro- 
visions together with ample connecting space and simple 
wiring termination mean neater installations at lower 
than normal cost. 


bonus No. 6... THE ONLY 5-YEAR 
UNCONDITIONAL GUARANTEE IN THE INDUSTRY 


Your reputation as an electrical engineer or contrac- 
tor depends upon YOUR ability to stand firmly behind 
your recommendations and installations. 

It is reassuring to know that PTC transformers work 
because PTC people make them work — then stand un- 
conditionally behind them. 

WHISPER-QUIET INSIDE-THE-WALL INSTALLATION 

Precision Traasformer Corporation has developed a 
unit which installs inside-the-wall in otherwise unusable 
space. Precision’s “‘HUSH-FLUSH” design permits easy, 
full accessibility, lowest noise level close to lead power 
service. Saves material and labor costs. Ideal for schools, 
libraries, hospitals, churches, theatres, etc. — wherever 
noise must be eliminated. 

Complete Line—DRY and LIQUID Types 

Whatever your transformer needs, there is a depend- 
able, quiet, long-lasting dry or liquid type transformer 
... more than 4,000 models ranging from 4 to 5,000 KVA, 

Write today for 4-page brochure providing details on 
the PTC line. 


PRECISION TRANSFORMER CORP. 


Chicago 12, Illinois 


“pal Ccitle 
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Another seecteate Exclusive. . . Two Circuit fuchelte’ 
DIM... MEDIUM...BRIGHT ILLUMINATION 
...ot the Touch of a Button 





rated: 15 Amps 120 — 277 Volts 











Ss | A 
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U.S. Pat. Nos. 2,820,113 2,928,920 2,933,579 Can. Pat. No. 588,449 Other Patents Pend. 


WILL CONTROL THREE-LITE LAMPS 
FROM CONVENIENT WALL SWITCH 


New Touchette ends the groping or stretching 
now in evidence with 3-lite fixtures. Touchette 
affords the welcome convenience of switching 
from an easy-to-see, easy-to-use standard loca- 
tion wall box. And, unlike rheostat-type 
switches, only the useable wattage is consumed, 
Perfect for dining room fixtures, ceiling fixtures 
and window displays. 


Sold only through electrical wholesalers. 
Or for further information and prices, 
write Rodale direet, 


Cat. No. 


Rodale / 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


WILL CONTROL 2 SEPARATE BANKS OF 
LIGHTS ON TWO SEPARATE CIRCUITS 


Excellent for illuminated ceilings as well as many 
other commercial and industrial installations, 
Touchette two circuit wall switching will control 
alternate banks of lights . . . Switch will carry 
1800 Watts at 120 Volts and 4100 Watts at 277 
Volts. Convenience and economy are afforded 

. in addition to requiring just half as many 
switches, at least 25% of initial wiring is saved. 


manufacturing co., inc. 
dept. ECM8 emmaus, pa. 
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NEW . 
CUTLER-HAMMER 
74a) 


PANEL AREA 
270 SQ. IN. 
PANEL AREA 


37% 


197 SQ. IN. 
stn LARGER 





VOLUME 


1480 CU. IN. 71% LARGER 





VOLUME 2540 CU. IN. 


PANEL AREA 


322 SQ. IN. 


63% 
LARGER 


VOLUME 2820 CU. IN. 


90% LARGER 


PANEL AREA 
475 SQ. iN 


141% 
LARGER 


VOLUME 5750 CU. IN. 


224% LARGER 





PANEL AREA 
645 SQ. IN 


227% 
LARGER 





VOLUME 5775 CU. IN. 
288% LARGER 





Now! A complete line of easy: 


to-install Cutler-Hammer Starters 
including a new compact Size 5 


7 sizes for use as components or as complete starters 


(Size OO, O, 7, 2, 3, 4 and 5) 


Now get all the advantages of Cutler- pivoted armature, vertical contacts that 


Hammer’s Three Star starter line in seven 
sizes. You.can control motors from frac- 
tional hp up to 200 hp, now that the new 
Size 5 is available. 

The new Size 5 starter needs only an 
eight-inch deep case. Its open dimensions 
are only 13” wide, 15 3/16” high, 714” deep 

. and is available as a non-rev ersing or 
reversing starter or as a contactor. 

Even the wiring’s easier. Instead of strug- 
gling to force the line and load cables into 
the lug connectors, the lugs unbolt, and 
are easily reassembled. 

You still get, of course, the famous Three 
Star advantages that have made Cutler- 
Hammer Starters so famous: dependable 


WHAT’S NEW? ASK.. 


CUTLER: -HAMMER | 


Cutler-Hammer ine, Milwauke 
A 


Hammer International, C Saeiee' 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


Airborne Instruments pompeomats ° 
r-Hammer, Ltd.; 


don’t collect dust, ease of installation, ease 
of inspection and maintenance, plus many 
other features. 

Be sure to send for Pub. LO-69-Q241 to 
get all the facts on the complete Cutler- 
Hammer Starter line. 


What's New at Cutler-Hammer? 
There’s a new spirit here. You can see it in 
the new products, the new engineering 
talent, the increased plant capacities. We’re 
ready for the great growth of the sixties so 
you can be ready to meet the great de- 
mands upon your capacities. We’d like to 
tell you more. Contact the Cutler-Hammer 
electrical distributor or the Cutler-Hammer 
sales office nearest you. 


| 


Subsidiary: Cutler- 
r-Hammer Mexicana, S. A. 
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Another new development using 


B.EGoodrich Chemical raw materials 


y 


tL ‘#4 
fe 


New THW wire insulated with Geon is used in sizes up to 3/0 AWG at this new Sohio plant. Wire is made by the Paranite Wire and Cable 
Division of the Essex Wire Corporation, Marion, Indiana. B.F.Goodrich Chemical Company supplies the Geon vinyl. 


“We welcome the higher factor of safety” 
... Of new THW wire insulated with GEON vinyl 


These pictures show new wiring go- 
ing into the Sohio Chemical plant at 
Lima, Ohio. Here’s what the con- 
tractor, W. W. Clark Corporation 
of Cleveland has to say about it: 

“In a chemical plant or refinery, 
electrical wiring often has to go near 
processing equipment that operates 
at high temperatures. We try to 
keep it at least a foot away, but 
sometimes have to go as close as 6”. 
We welcome the higher factor of 
safety this new THW wire gives us.”’ 


BEGoodrich 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


Now you can add new heat re- 
sistance to the proved properties of 
insulation of Geon vinyl. Geon is 
tough, weatherproof and keeps its 
exceptional properties with age. 
It also resists oils, greases and 
chemicals. 

For information about Geon wire 
and cable covering, or other ways 
that Geon improves products or 
opens new markets, write Dept. GY-5, 
B.F.Goodrich Chemical Company, 
3135 Euclid Avenue, Cleveland 15, 


Ohio. Cable address: Goodchemco. 
In Canada: Kitchener, Ontario. 
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B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


GEON vinyls « HYCAR rubber and latex *« GOOD-RITE chemicals and plasticizers 
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WORLD’S MOST WIDELY USED 
ELECTRICAL TEST INSTRUMENTS 





THE ONLY LINE THAT COVERS ALL YOUR TESTING NEEDS 


lla 


™ 
c 


eee 
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AMPROBE RS-3 


AMPROBE RS-1 
The economy snap-around volt am- 
meter with many features of the 
great RS-3 including rotary scale, 
pointer lock, printed circuit, and ad- 
vanced movement design. 4 current 
ranges. 2 voltage ranges. 


Only $39.85 


e*eeeee e of) 


AMPROBE 
DECA-TRAN 


Makes your Amprobe the world’s most 
flexible and versatile electrical test 
instrument. Extends amperage read- 
ing 10 times. Gets readings as high 


as 1200 amps. Only $24.75 


eeeeweeeeeeeeveeeeeeeeee 


AMPROBE JR. 


The advanced voltage tester that 
gives you current, too. Available in 
seven models, ranging from 10 amps 
to 100 amps in either 125/250 or 
150/600 volts. Choose the model 


that fits your job. Onjy $19.85 


AMPROBE 
ENERGIZER 


Multiplies the sensitivity of any Am- 
probe ten times—for precise readings 
on small appliances and fractional 


horsepower motors. Only $3.75 


eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneeeeeeeee 
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PYRAMID INSTRUMENT CORPORATION, LYNBROOK, N. Y. WORLD’S LARGEST MANUFACTURER OF SNAP-AROUND VOLT-AMMETERS. 
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AS ACCESSIBLE AS A FILE DRAWER, G-E Roll- 
out Switch and Fuse Equipment (available in 2.4 
to 13.8 kv ratings) combines maximum safety 
with ease of inspection and maintenance. 





YOU GET GREATER SAFETY because (1) new, removable, single-stroke 
handle “charges” the operating spring safely, easily. (2) High speed closing 
and consistent contact opening are provided by one spring which works in- 
dependently of operator. (3) Positive interlock gives greater safety for 
operator and equipment 





GENERAL ELECTRIC ROLLOUT SWITCH AND FUSE EQUIP- 


MENT has (1) current-limiting fuses on the source side 
of the (2) load-break switch. This feature means you 
get greatly improved short-circuit protection. 


Here’s how 
General Electric 


Rollout Switch and TH 
Fuse Equipment makes... 


in reducing fixed and operating costs 
for light duty switching and 
circuit protection 


Greater safety, better short-circuit protection, easier installation, and 
reduced maintenance—these are the features of General Electric Rollout 
Switch and Fuse Equipment that play an important role in reducing your 
fixed and operating expenses. 

Precision-engineered components make another “Big Difference.” A 
new manually-operated, stored-energy load-break switch provides both 
high-speed closing and consistent, sure contact opening independent of the 
operator. High quality current-limiting fuses and interrupter switches help 
assure rapid, sure switching and fault current protection. 

Evaluate for yourself the difference this equipment can make in both 
commercial and industrial systems. For all the facts, contact your nearest 
G-E Apparatus Sales Office or write for bulletin GEA-6623B, General 
Electric Co., Schenectady 5, New York. 514-06 


Progress ls Our Most Important Prodvet 


GENERAL @@ ELECTRIC 


YOU HAVE A CHOICE of construction types. G-E Rollout 
Switch and Fuse Equipment can be furnished to suit your 
installation needs—indoor or outdoor units; in line-up with 
G-E Metal-clad Switchgear; or in single or multiple units. 








ACTUAL TESTS’ PROVE 


Allen-Bradley Standard Duty 
Push Buttons can be installed 





in about half the time! 





BULLETIN 800 
STANDARD DUTY 
PUSH BUTTONS 


In accurately timed tests, Allen-Bradley 
standard duty push buttons required 
about half the installation time—on the 
average—than each of four other popular 
makes. This saving in installation 
time means “dollars” saved on the job. 
How come only the famous A-B standard 
duty push button possesses this time and moneysaving advantage? The 
answer lies in the molded, wrap-around cover—which also contains the 
contacts. When the cover is removed, the wiring terminals are out in the 
open—ready for wiring—and you have plenty of working space. The 
two cover screws are captive—they cannot fall out and get lost. And 
with the contacts in the cover, they are protected against accidental 
damage and careless wiring. Naturally, these push buttons have double 
break, silver contacts that never need service attention. There are two 
concentric knockouts on each end of the base, which are removed from hr Rati grp meg atte? game fen tp 
the outside—the heavy, pressed steel base will not bend out of shape. pilot light available. Readily changed for hori- 
Your local A-B distributor has these Bulletin 800 push buttons in repeater thet: Popconin re oo o. 
stock. Call him today—you’ll save time and money on your next job. without pilot light. 


Using recognized standard duty push buttons, installations were made by an experienced electrician 
under identical conditions. He was not connected with Allen-Bradley Company in any manner. 


ALLEN-BRADLEY ] horor 


Member of NEMA foe) ee 10) m 
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CHANNEL 
CLAMPS 


Ya" Bolt May >| 
be positioned | 
vertically. Head 

not required 





Flush Mounting 
Light Fixtures 


Over 5000 GAT Channel Clamps were used method, consisting of two drilling operations plus 


recently on one installation of a new building 
at the University of Minnesota. The Clamps suspend 
the fluorescent fixtures from the lather’s channel 
(see drawing). 


A cost saving of 50% was realized over former 


how it works 


bolting in place. No other method provides the 
quality of installation at such a greatly reduced cost. 


Plain %” or ¥%” rod may be used together with the 
GAT Fixture Clip to further reduce cost over the 
threaded bolt method illustrated. 


SS 


VALS 











No tools required for 
installation. Clamp is 
compressed between 
thumb and 


and installed on rod as 


forefinger 


illustrated. 


Write for Catalog Today 


For adjustment, clamp is 
compressed and moved 
to desired position. 
When fingers are re- 
leased, built-in tension 


locks clamp to rod. 


Only one man is required to 
install channel when using 


GAT CLAMPS. 


Bottom flange of channel is 
placed in lower lip of GAT 
CHANNEL CLAMPS. 


Channel is rolled in against 
rod. Upper flange of channel 
will “snap” under top lip of 
GAT CHANNEL CLAMP and 
is locked securely in place. 


FASTENER PRODUCTS DIV. 


Erico Products. 


2070 E. 6ist Place 


a3 4 
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Why buy “married couples” when 





you can have the better half? 





PROGRESS 
WITHOUT 
OBSOLESCENCE 











Twin...tandem...duplex—“togetherness” by any name cuts your 
operating flexibility by 6624 %. Only Federal Pacific gives you com- 
plete flexibility with one-third the cost in the first and still exclusive 
half-module, single pole 15 and 20 amp Stab-lok” circuit breakers. 
Mix them or match them in any combination—15-15, 15-20, 20-15, 
20-20. You'll find two “better halves” cut inventory and space costs 
of “married couple” breakers by two-thirds. Another demonstra- 
tion of the “leader look” from the Company that is celebrating ten 
consecutive years of continuing leadership in the industry. Ask for 
Bulletin FPB-1-1000. Federal Pacific Electric Co., Newark 1, N. J. 
FEDERAL PACIFIC 2BeeC TT eic-- CG eau * 
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growth through creative energy 











to generate a bigger share of 


New 





good opportunities to bid? Like to 
f/-' 







~~. TOTS jOOS Nat are 
ae 

har Ot aed for you...when and where 
EA) lito oS 


“ you want them? You need 






WT : 


daily Dodge Reports ee € 2. | | 


DODGE REPORTS are individual building proj- When you use DODGE REPORTS, you always 
ect reports. They’re mailed to you daily. You get know what’s coming up. You don’t depend only on 
REPORTS on just the types of building you're inter- invitations to bid. You concentrate on jobs you know 
ested in —in the area where you do business. They tell will be profitable. 

who’s going to build what and where...whom to see If you do business anywhere in the 37 Eastern states, 


... when bids are wanted ... who else is bidding ... who you need DODGE REPORTS. 
gets which awards. 


SEND FOR THIS FREE BOOK 





F. W. Dodge Corporation, Construction News Division 


7 F.wW. DODGE 
119 West 40th Street, New York 18, N. Y., Dept. ECM80 % 
Send me the book: “How Subcontractors Get More Work in New Construc- 9 Ps 
tion” and let me see some typical Dodge Reports for my area. I am interested ‘ : Ma 
in the general markets checked below. 
House Construction CL) General Building CORPORATION 


] Engineering Projects (Heavy Construction) 


Area : Dodge Reports 














Name 

HELP 
Company ELECTRICAL CONTRACTORS 
Address GET MORE BUSINESS 
City - = Zone. State 
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WITH EACH 66’ ROLL OF 


No. 7 SLIPKNOT 7:22""° 
the NEW 


FLP-n-CuT 


Pot. Pending 


INSTANT TAPE 


DISPENSER 





| 


your favorite 
plastic electrical tape 
how handier than ever ! 


Protects the tape * Keeps tape clean 


Dispenses quickly ¢ Cuts without 
effort 


Convenient — hangs on your belt 


Tape easily removed for hard-to-get-at 
* splices 


Saves tape — eliminates waste 


Starts instantly — no fumbling for 
the end 


EASY OPERATION SAVES TIME, TAPE AND TEMPER! 


fatty 


> 








enn 7RY 17 TOOAY/ 
THRU 
(=) PLYMOUTH RUBBER COMPANY, INC. 


QUALITY SINCE 1896 CANTON, MASSACHUSETTS 








You get 
PEAK 
lighting 
performance 


.. When 

fixture ballasts 
wear this 
emblem! 











Because “‘CBM Certified’ means fluorescent lighting 
ballasts engineered for dependable service. They have 
to be... to meet CBM “‘specs’’! Result: Practical 
benefits for you... that include longer ballast life 


... And 
that's only 





CBM 









one of ... up to 2500 hours more lamp life... power 

the many CERTIFI ED factor correction ‘at and positive Starting. You 
get savings in installation, too, since fixtures 

advantages by with CBM ballasts mean fewer circuits needed. 







And you get the assurance of perfomance checked 
by ETL test, plus UL listing. Ask for CBM ballasts on 
fixtures you sell or specify. And to keep up-to-date 
on ballast facts, ask us to send you ‘CBM NEWS”, 


this emblem 


ET) 


assures you! 


Participation in CBM is open to any manufacturer who wishes to qualify. 


CERTIFIED BALLAST MANUFACTURERS, 2118 KEITH BUILDING, CLEVELAND 15, OHIO 6-60 
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Naugatuck PARACRIL OZO 


THE OIL-RESISTANT, OZONE-RESISTANT NITRILE RUBBER 


Great new advance addition to color, PARACRIL OZO offers such advantages as 


in wire jacket rubber @ significantly superior ozone resistance 
e@ excellent resistance to fuels, oils, and solvents 
Now you can give your wire and cable jacketing new resistance ®@® exceptional abrasion resistance 
to cuts and abrasion, superior resistance to attack by oils and oe high physical properties 
solvents, outstanding new resistance to weather and ozone @ good flame resistance 
and enjoy all the benefits of color, too ’ 
Try new PARACRIL OZO. See why it offers makers and users of 
not only wire and cable jackets, but of rubber products by the 
Color code for fast, unerring identification olor for smart ; 
hundreds a host of valuable new selling possibilities. For more 
> > ce to call attention to hide to add : 
modern appearance eee information, for samples, for technical assistance with a present 
solid new sales appeal. Because PARACRIL” OZO takes and retains or proposed application, contact your Naugatuck representative 
any color you desire, permanently. or the address below today 


Naugatuck Chemical 





Division of United States Rubber Company nasbatuek Concert 


Rubber Chemicals - Synthetic Rubber - Plastics - Agricultural Chemicals - Reclaimed Rubber © Latices - CANADA: Naugatuck Chemicals Division, Dominion Rubber Co., Ltd., Elmira, Ontario CABLE: Rubexport, N.Y 





A NEW::::- 
GeW CUTOUT BOX 


for more economical and simplified fusing 
and switching installations 


The new G&W Type BZ box design for mounting gang- 
operated oil-filled cutouts offers significant advantages 
for both indoor and outdoor nonsubmersible installa- 
tions. This general-purpose box is compact, light- 
weight, easily installed, and economical. It is drip-proof, 
splashproof, and moisture resistant — conforming to 
NEMA standards for such applications. 


Four knockouts, one at each end and two at bottom, pro- 
vide flexibility in selecting points of cable entry at the 
installation site. Welded seams and gaskets under cutout 
flanges and front cover add to weather tightness and 
eth. Bottom ground lugs permit side-by-side mount- 

lush wall mounting, or other means of support. 


G&W Type BZ Cutout Boxes are constructed of No. 10 


gauge steel; light enough for easy, economical installa- 
tion yet durable enough for many years of trouble-free 
service. The new box design is made in three sizes to 
accommodate G&éW FC31, FC42, or FC61 cutouts rated 
2.5, 5, and 8kv. 


The Type BZ box is another example of the constant im- 
provement being made by G&W in cable accessories and 
switchgear engineered and designed to meet the grow- 
ing needs of distribution. This improvement is based 
upon intimate knowledge of industry requirements 
gained over the past 55 years. Your G&W Representa- 
tive is particularly well qualified to consult with you on 
cable fusing and termination problems. G&W’s unique 
engineering service is also available to assist you in 
meeting even the most specialized needs 


GaW ELECTRIC SPECIALTY COMPANY 


3514 WEST 127th STREET 


BLUE ISLAND, ILLINOIS 


eH W CANADIAN MFR. «© POWERLITE DEVICES LTD. © TORONTO, MONTREAL & VANCOUVER 


superior quality standards — inspired specialized design 
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Wice the workin hal the time! 
BullDog 223 


PLASTIC 


ELECTRICAL 





Does the work of rubber tape and friction tape! Saves time with swift once-only splicing 

. looks better, lasts longer because it sticks and stays, conforming to any shape. Low 
bulk makes it especially good for neat, close tolerance work. Won’t creep or thin in 
wide range of temperatures. Costs no more. Anyway you look at it, BULL DOG VINYL 
PLASTIC is economy all around! BULL DOG (.007” thickness) has minimum dialec- 
tric strength of 10,000 volts. 


There’s a BULL DOG TAPE for every purpose 
e Friction ° Rubber ¢ Plastic 


Sold only 
through verified 
wholesalers 


AMERICAN BILTRITE RUBBER COMPANY 
BOSTON WOVEN HOSE & RUBBER DIVISION =leh-sge). 
BOSTON 3. MASSACHUSETTS 


Also manufacturers of Garden Hose, Matting, Stair Treads, Automotive Hose 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . AUGUST, 1960 





Thousands of Firms Have Profited from 


AUTH SIGNALING EQUIPMENT!...rias Yours? 


i& 
seh ; 


FOR HOSPITALS: Nurses’ Call, Doctors’ In-and-Out, and Paging 
Systems; also, Clock, Fire Alarm Systems, and Ground Detectors. 


FOR APARTMENTS: Apartment House Telephone and Bell Systems: 
also, U.S. Approved Mail Boxes and Non-Electric Door Chimes. 


The name AUTH on electrical signal- 
ing, time, and communication equip- 
ment conveys different meanings, all of 
which can be summed up in one word 
—profit! 

To owners—and their representatives, 
the architectural and engineering firms 
--Auth stands for capable assistance in 
planning requirements, excellent prod- 


Ayth 
OF misihgi 


uct performance, and minimum upkeep. 
To distributors, Auth means easily- 
consumated orders at the right price— 
without rejections, delays, or excess 
paperwork. 

To installing contractors, Auth repre- 
sents well-made, dependable equipment 
specifically designed to simplify instal- 
lation. They hook it up and walk away! 


FOR SCHOOLS: Centralized Clock and Program Bell Systems; Fire 
Alarm Systems; and Products for Vocational Training. 


FOR INDUSTRY: Supervisory Annunciators, Audible Signals, and 
Push Buttons; also, Fire Alarm and Clock Systems. 


Everyone profits when fine equipment 
—as made by Auth—is specified, pur- 
chased, and installed. 


If your firm hasn’t had experience with 
Auth signaling equipment, why not 
start now? An Auth representative will 
be delighted to be of service. Please call 
him on your next job. No obligation, 
of course. 


Auth Electric Company, Inc. 


LONG ISLAND City i, 


NEW YORK 


SPECIALISTS IN ELECTRICAL SIGNALING AND COMMUNICATION SYSTEMS AND EQUIPMENT 
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oF Once G-E manual starter enclosure 
has been mounted on wall or machine, 
strip wires, insert in pressure-type 
minals and tighten terminal screws. 
looping necessary. All line terminals 


at top, load terminals at bottom. 


KIT PACKAGING of 


starter 


& ane. & 
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components 


provides 24 combinations. Included are 
key-operated starters and stainless steel 


flush plates shown above. 


2) Position open starter in enclosure 
With wrap- 


removed, 


and tighten two screws. 


around enclosure cover max- 
imum working room is provided. Compact 
design of the CR101 manual starter means 


easier handling, greater wiring space. 








3) Mount heater. Exclusive design plugs 
in from front in 3 seconds and is keyed 
to eliminate chance of incorrect insertion. 
Ampere trip rating is molded on front 
of heater. Enclosure cover be 


can re- 


placed by tightening two screws. 


General Electric CR101 Manual Starters Offer 
Unmatched Installation Convenience and Flexibility 


Just 2 minutes to hook up the General 
Electric CR101 fractional hp manual 
starter. Multiply this advantage times 
the number of starters you install every 
year, and count your dollar savings. 
And you can get the exact starter you 
need from General Electric—any com- 
bination of these components: standard 
or key-operated open starters; single- 
or two-gang back boxes; standard cover; 
and wide choice of flush plates—ma- 
chine grey or stainless steel, for single- 
or two-gang installations, with or with- 


GENERAL @@ ELECTRIC 


out indicating light. Components are 
packaged in kits to save more installa- 
tion time. No disassembly is required 
before wiring. 

Next time you buy manual starters, 
try the G-E CR101. Ask your nearby 
G-E distributor for GEA-6358 and 
GEA-6976 or write General Electric, 
Schenectady 5, N. Y. 812-01 


} 


WITH GENERAL ELECTRIC CONTROL 





here’s why 
we electricians 
call this crimp 
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but good-natured crimp users 


everywhere have given it the 
nickname “Diaper-Wrap”. And if 
you use crimp-type wire connectors, 


you'll be interested in the story 
behind the nickname. 


Years ago Ideal offered electricians 
the first crimp connector with a 
cadmium-plated steel crimp sleeve to 
end the stretching and relaxing 


grip of copper sleeves. 
But something else was needed: 

a better way to insulate the joint. 
So we worked to develop a method 
that combined the simplicity of a 
pre-formed cap with the snug fit of 

a tape wrapping .. . yet with none 
of the disadvantages of either. 

Our answer was the “Wrap-Cap” 
insulator, molded in just one piece of 
tough reinforced vinyl. It’s the 
greatest . . . and the easiest! After 
you crimp your wires, just slip 
“‘Wrap-Cap” over the crimp; pull it 
down; under and between the wires; 
then over the top like a cap. That’s it! 
.. . the form fitting “diaper-wrap” 
that insulates between the wires. It’s 
so easy, yet you have the neatest, 


most compact, and best-insulated 
crimp connection you can make. And 


notice the double thickness over 
the end of the crimp. U.L. lists 
“‘Wrap-Cap” for General Use (600V) 
in branch circuit and fixture wiring. 


Now here’s our offer. Prove to 
yourself that the Ideal Crimp and 


“Wrap-Cap” is the one you should 
use. Mail the coupon today and we'll 
send you a few free samples to try. 


Sold Through America's Leading Distributors 
én Canada: Irving Smith, Ltd., Montreal 





For the tools and supplies you need 
on every wiring job, get the finest 


MADE BY 


sharp bends. It is made of high 


\ quality preformed galvanized aircraft 
cable. It is more durable, and stronger, 


and will far out-last ordinary flat 
tapes. So flexible it will easily take a 
sharp bend in any conduit without 
cutting. Takes extreme flexing without 


NEW—FOR DIFFICULT PULLING JOBS 
“*FLEXI-STRAND", Ideal's new 
extra-flexible fish tape answers the 
problems of pulling wires around 
kinking or taking a set. Extremely 
high breaking point of 2,500 Ibs. 

“WIRE-LUBE” FOR EASIER WIRE PULLING 
Easily applied by hand or brush to any 

Ez 

SUPER-SAFE VOLTAGE TESTER 
Safest, easiest-to-use voltage tester made. 
Designed for rugged daily use. Case is 

seamless plastic in Safety Yellow, with no 


surface metal. Prods have extra-safe 
no-slip grips and 30” neoprene leads. 


rubber, or plastic-covered wire or 
cable, as they are being pulled into 
conduit. Wire-Lube protects insulation 
against breaks, scrapes and strains. 
Slides wires around bends and thru 
tight spots. Dries to a fine lubricating 
powder that makes it easy to add or 
remove wires later. Noncorrosive, 
noncombustible, absolutely harmiess 


to hands and clothes. 


z Case has center mount for one prod, with 
~ prod storage space to completely shield tips. 
Test for: VOLTAGE (110 to 550v AC; 110 to 


600v DC) FREQUENCY (25 to 60 cycles), AC 
or DC. Solenoid calibrated voltage indicator 


I functions separately from neon test lamp 
for super-safety. Available with special 
current-limiting resistors in each prod. 

“E-Z” AUTOMATIC HAND STRIPPER 
Strips standard branch circuit, fixture and lamp 
wire, and all other stranded or solid wire. 


Automatic stop locks jaws open after 
stripping uniil wire is removed. Eliminates 


crushed wire ends. Available with eccentric 
adjustment on blades to limit cutting depth. 
“T-5" LOW COST STRIPPER 
A handy addition to every electrician's tool kit. 
Strips No. 10, 12, 14, 16 and 18 gauge wires quickly, 
cleanly, easily. Cuts and loops wire. Sturdy, 


compact, constructed of hardened steel for rugged 
duty and long service. Comfortable plastic grips 


for sure handling and safety. Overall size, 6”. 
Flat design fits easily into pocket or tool kit. 


THE HELPING HAND 
ON EVERY 
WIRING JOB 


IDEAL INDUSTRIES, INC. 
1041-H Pork Avenue, Sycamore, Illinois 
Yes, I'd like to try the ‘‘Wrap-Cop"’. Send me samples, olong with the new 
ideal Contractors’ & Electricians’ Catalog. 


Name ..... 


cece SOMO.. . State 


Address 


City 
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MMears 
circuit breakers 
meet every 


requirement 


for reliability 
economy 
adaptability 
performance 


On the drawing board, in exhaustive development tests, in rugged industrial use, Mears 
Circuit Breakers stand up to the most rigid requirements of design and performance. 
Manufactured by an independent company whose primary concern is the production of 
a superior circuit breaker, the Mears line offers flexibility and quality which are unsur- 
passed. When you see the big “M” on a circuit breaker, you know this breaker will outlast 
the equipment it serves! 


INDEPENDENT MANUFACTURERS OF AIR AND FUSED CIRCUIT BREAKERS IN THE 600-6000 AMP. RANGE 


Write for new catalog to 


MEARS ELECTRIC CIRCUIT BREAKERS. inc. 
P. O. Box 3798, Portland 8, Oregon 
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PHELPS DODGE ARMO-LOK CABLE (TYPE ACV) 


The First To Be Listed by Underwriters’ 


Phelps Dodge Armo-Lok (Type ACV) is the first varnished cloth insulated, PVC belted, galvanized 


armored cable rated up to and including 5,000 volts to be listed by the Underwriters’ Laboratories, Inc. 
This cable offers a most efficient method of power distribution for industrial plants and utilities. 

See your Phelps Dodge distributor for information about complete Armo-Lok Cable systems. Or write 
to Phelps Dodge, 300 Park Avenue, New York 22, New York. 


PHELPS DODGE COPPER PRODUCTS 
CORPORATION 
300 Park Avenue, New York 22, N.Y. 


SALES OFFICES: Atlanta, Birmingham, Ala., Cambridge, Mass., Charlotte, Chicago, Cincinnati, Cleveland, Dallas, Dayton, Denver, Detroit, 
Fort Wayne, Greensboro, N.C., Houston, Indianapolis, Jacksonville, KansasCity, Mo., LosAngeles, Memphis, Milwaukee, Minneapolis, NewOrleans, 
New York, Philadelphia, Pittsburgh, Portland, Ore., Richmond, Rochester, N.Y., San Francisco, St. Louis, Seattle, Tampa, Washington, D.C. 
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Another new development from Du Pont: 


New insulated secondary phase wire introduced by Southern 
Electrical Company, using a HYPALON compounded jacket, is 
available in black, gray or electrical red. HYPALON’s excel- 
lent color retention means positive phase identification, easier 
tap-in. New cable has a 600-volt rating. 
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New synthetic rubber combines excellent 
mechanical and aging properties...permits color coding 
of high-performance triplex secondary cable 


Atop a utility pole, 
a Community Public 
Service lineman 
strings Compresto® 
triplex secondary 
wire near Texas 
City, Texas. CPS 
was the first to in- 
stall new HYPALON 


jacketed secondary 


cable. 


The key improvement in this new triplex sec- 
ondary cable is jacketing and insulation of 
tough, weather-resistant Du Pont HYPALON. 
Designed to meet the requirements of increased 
power consumption—brought on by a growing 
population and heavier industrialization—the 
cable relies on new Du Pont HYPALON synthetic 
rubber to provide a combination of properties 
found in no other jacketing material. 

For example, HYPALON’s permanent color- 
ability now permits color coding of secondary 
network cable for positive phase identification. 
Its exceptional resistance to heat and flame as- 
sures safe, dependable operation during periods 
of severe electrical overload. HYPALON’s out- 
standing resistance to weather, aging, ozone, 
sunlight, abrasion, oil and chemicals means long 
life and economical performance under every 
condition encountered in rugged line service. 
And HYPALON’s electrical properties permit a 
single extrusion to act as both insulation and 
jacket . . . resulting in a significant reduction 
in wall thickness. 


Today, HYPALON’S range of potential jacket- 
ing and insulation applications is virtually limit- 
less. On service drop wire, it meets the highest 
requirements for insulation ... provides needed 
resistance to burning or flowing at high tem- 
peratures. Other potential uses include spaced 
aerial cable (rated at 15 KV and up), direct 
burial power cable, automotive wire, mine trail- 
ing cable, building wire and appliance cord. Ex- 
plore the many ways HYPALON jacketing and 
insulation can improve performance of the cable 
you use. For information, write E. I. du Pont 
de Nemours & Co. (Inc.), Elastomer Chemicals 
Dept. ECM-8, Wilmington 98, Delaware. 


HYPALON 


SYNTHETIC RUBBER 


Better Things for Better Living 
... through Chemistry 
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New, from Harvey Aluminum —an 
easier-to-handle aluminum rigid 
conduit. High quality conduit in a 
complete range of standard sizes. 
The result of years of research to 
produce a special aluminum alloy 
—an alloy that gives the electrical 
industry all the desirable quali- 
ties needed for maximum conduit 
efficiency. 


INTO) 


iy 


| Ricio){ conutT) 


& > 


COSTS } 


a 
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Harvey Aluminum Rigid Con- 
duit offers the exclusive advan- 
tages of aluminum conduit over 
ordinary conduit —light weight, 
corrosion resistance, consistent 
attractive appearance, lower han- 
dling costs, nonsparking, and 
nonmagnetic. It is shipped with 
color-coded thread protectors 
to shield threads and speed up 
storage and handling. It makes 
wire pulling easier because all 
internal surfaces are uniformly 
treated and coated during manu- 
facturing by an automatic device. 
Threads on both ends of all lengths 
and elbows have a special lubri- 
cant. All elbows have uniform 
cross-section. 


1 


fe 


Priced competitively with ordi- 
nary conduit, Harvey Aluminum 
Rigid Conduit improves perform- 
ance and reduces handling and 
installation costs. Every section 
carries the Underwriters’ Labora- 
tories label of approval; meets and 
beats the specifications of the code 
on rigid conduit. Available right 
now at established electrical sup- 
ply distributors exclusively. For 
additional details, write Harvey 
Aluminum, Torrance, California. 


A primary producer of quality aluminum in all alloys and sizes: Pig, ingot, billet, rod and bar, pipe, tube, hollow sections, press forgings, forging 
stock, hand forgings, impact extrusions, electrical bus bar, rigid conduit, structurals, special shapes, light and heavy press extrusions, screw 
machine and other aluminum products. Related products in titanium, zirconium, steel. Harvey Aluminum Sales, Inc., Torrance, California 
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New L-M Lawn-Glo Lights 
Designed for . 
Many Markets; @ 
Offer Good Profit 


, ate 

’ Jee 
45S 

The LAWN.-GLO line is suitable for subdivisions, parks, swimming pools, motels, restaurants, 


recreation areas, homes, private estates, and public grounds, where these lights enhance LAWN-GLO lights are available nee 
| - Ql ' in 


handsome colors; photo-control if desired 
Rust proof. Post-top unit is 25” wide and 35” 
Line Material’s line of LAWN-GLO lights consists of attractive, high from post-top to socket cap. For lamps 
efficient units designed for applications where smart appearance and up to 150 watts. Convenience outlet in slip- 
soft lighting are desired. This light is but one of the several fitter base. Sold only through electrical dis- 
excellent units designed and manufactured by Line Material Indus- tributors 

tries, a leading manufacturer of outdoor lighting and outdoor 

electrical distribution equipment. OTHER L-M LIGHTING UNITS 


L-M offers electrical contractors an unusual opportunity to provide 

their customers with high-quality outdoor lighting equipment. We =F 
provide excellent products, dependable service, sales literature, 
national advertising, and outstanding Lighting Application Engineer- 
ing Service. For information, ask your electrical wholesaler. He 
can help you solve your outdoor lighting problems. If he does not 
carry L-M’s lighting equipment, ask him to get in touch with us; or 
mail the coupon and send us his name, 


LINE MATERIAL’ 
ts Industries 


McGRAW-EDISON COMPANY 


Outdoor Lighting §[T 


# 


MORE THAN 10,000 PRODUCTS : DiSONee 


FOR OUTDOOR LIGHTING AND POWER DISTRIBUTION 


landscaping day and night 





Wide variety of 
Fluorescent Luminaires 
f--—-—-—-—————— MAIL THIS COUPON ———————— 


Line Material Industries, Lighting 
Division, Milwaukee 1, Wisconsin ECM 80 


([] Please send me L-M’s Outdoor Lighting Bulletin 
My Electrical Distributor is 


(name of distributor) 





City. 





Your Name 
Title 








Company 
Address. 
City. 





DISTRIBUTION TRANSFORMERS + RECLOSERS, SECTIONALIZERS AND OIL SWITCHES 
FUSE CUTOUTS AND FUSE LINKS + LIGHTNING ARRESTERS - POWER SWITCHING EQUIPMENT 
PACKAGED SUBSTATIONS - CAPACITORS - REGULATORS - OUTDOOR LIGHTING 
LINE CONSTRUCTION MATERIALS + PORCELAIN INSULATORS - FIBRE PIPE AND CONDUIT 
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NEW 
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New, from Harvey Aluminum —an 
easier-to-handle aluminum rigid 
conduit. High quality conduit in a 
complete range of standard sizes. 
The result of years of research to 
produce a special aluminum alloy 
—an alloy that gives the electrical 
industry all the desirable quali- 
ties needed for maximum conduit 
efficiency. 


A primary producer of quality aluminum in all alloys and sizes: Pig, ingot, billet 
stock, hand forgings, impact extrusions, electrical bus bar, 
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Harvey Aluminum Rigid Con- 
duit offers the exclusive advan- 
tages of aluminum conduit over 
ordinary conduit —light weight, 
corrosion resistance, consistent 
attractive appearance, lower han- 
dling costs, nonsparking, and 
nonmagnetic. It is shipped with 
color-coded thread protectors 
to shield threads and speed up 
storage and handling. It makes 
wire pulling easier because all 
internal surfaces are uniformly 
treated and coated during manu- 
facturing by an automatic device. 
Threads on both ends of all lengths 
and elbows have a special lubri- 
cant. All elbows have uniform 
cross-section. 


y 
& 
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Priced competitively with ordi- 
nary conduit, Harvey Aluminum 
Rigid Conduit improves perform- 
ance and reduces handling and 
installation costs. Every section 
carries the Underwriters’ Labora- 
tories label of approval; meets and 
beats the specifications of the code 
on rigid conduit. Available right 
now at established electrical sup- 
ply distributors exclusively. For 
additional details, write Harvey 
Aluminum, Torrance, California. 


rod and bar, pipe, tube, hollow sections, press forgings, forging 
rigid conduit, structurals, special shapes, light and heavy press extrusions, screw 


machine and other aluminum products. Related products in titanium, zirconium, steel. Harvey Aluminum Sales, Inc., Torrance, California 
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New L-M Lawn-Glo Lights 


Designed for 
Many Markets; 


The LAWN-GLO line is suitable for subdivisions, parks, swimming pools, motels, restaurants, 


recreation areas, homes, private estates, and public groun 
landscaping day and night 


Line Material’s line of LAWN-GLO lights consists of attractive, 
efficient units designed for applications where smart appearance and 
soft lighting are desired. This light is but one of the several 
excellent units designed and manufactured by Line Material Indus- 
tries, a leading manufacturer of outdoor lighting and outdoor 
electrical distribution equipment. 


L-M offers electrical contractors an unusual opportunity to provide 
their customers with high-quality outdoor lighting equipment. We 
provide excellent products, dependable service, sales literature, 
national advertising, and outstanding Lighting Application Engineer- 
ing Service. For information, ask your electrical wholesaler. He 
can help you solve your outdoor lighting problems. If he does not 
carry L-M’s lighting equipment, ask him to get in touch with us; or 
mail the coupon and send us his name. 


GY LINE MATERIAL’ 
7 Industries 


McGRAW-EDISON COMPANY 


Outdoor Lighting 


MORE THAN 10,000 PRODUCTS 
FOR OUTDOOR LIGHTING AND POWER DISTRIBUTION 


DISTRIBUTION TRANSFORMERS - 

FUSE CUTOUTS AND FUSE LINKS + LIGHTNING ARRESTERS - 
PACKAGED SUBSTATIONS - CAPACITORS + REGULATORS - OUTDOOR LIGHTING 

LINE CONSTRUCTION MATERIALS + PORCELAIN INSULATORS - FIBRE PIPE AND CONDUIT 


RECLOSERS, SECTIONALIZERS AND OIL SWITCHES 


ds, where these lights enhance 


POWER SWITCHING EQUIPMENT 


LAWN-GLO lights are available 
handsome colors; 

Post-top unit is 25” wide and 35” 
high from post-top to socket cap. F 


in seven 
photo-control if desired 
Rust proof 
amps 
up to 150 watts. Convenience outlet in slip- 
fitter base. S 


tributors 


old only thro 


sh electr 


Ug 


cal dis- 


OTHER L-M LIGHTING UNITS 


Wide variety of 


Suburbanaire Fluorescent Luminaires 


age: oh RAR MAIL THIS COUPON ———————— 
Line Material industries, Lighting 
Division, Milwaukee 1, Wisconsin 


(-] Please send me L-M’s Outdoor Lighting Bulletin 
My Electrical Distributor is 


ECM 80 


(name of distributor) 





City 





Your Name 


Title 








Company 
Address. 
City 
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Only Simplex C-L-X... 

_the Completely Sealed 
Cable System...is Built 
- for Torturous Conditions 
Like This 
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Simplex C-L-X combines 
cable and duct in 
one integrated system 


* Metal, in the form of a continuous 
flat strip, is formed into a welded tube 
around the insulated cable. The metal 
tube is then corrugated to form 
Simplex C-L-X. 


Completely sealed to prevent penetration of 
liquids and gases. 
Protected against mechanical damage by a con- 
tinuous, corrugated metallic sheath. 
As pliable as unsheathed cable because of its 
corrugated design. 
Requires no separate duct or conduit in any en- 
vironment. 
Nonferrous sheaths can be designed to function 
as grounds or shielding. 
The cable you see here is not interlocked armor. It 
is Simplex’ new C-L-X . 
cable system. 


. the completely sealed 


C-L-X is insulated cable enclosed in a continuous 
corrugated metallic sheath. It is impervious to 
liquids and gases, is highly resistant to crushing, 
cutting and other forms of mechanical damage, and 
is as pliable as unsheathed cable of the same size 
and insulating compound. 

Simplex C-L-X requires no separate duct or con- 
duit, and can be installed in a continuous run 
regardless of the number of bends. Available with 
sheaths of steel, aluminum, copper or bronze, and 
with or without outer plastic jacketing, Simplex 
C-L-X provides the ideal solution for almost any 
installation, particularly those in which cable life is 
limited by severe ambient conditions. 

Write tceday for illustrated brochure containing 
application and engineering information. 


C Oe 


SWooyallan 


WIRE & CABLE CO. 


Cambridge, Mass. «+ Newington, N. H. 





Now... from the 
company that created 
the tapes used in 


the satellites... 


NSS bes 


VV BSAA Sec nucve ay AheE 
waa. GAOT 


MYSTIK BRAND 


a plastic electrical tape of SUPERIOR QUALITY! 


Mystik Branp Plastic Electrical Tape is made by the 
same company that introduced silicone adhesives—the 
company that created the hi-low temperature tapes used 
in the lt 


you know you can count on! 


. S. satellite and missile program. Here’s a tape 


Mystik No. 6407 offers some important advantages you 
ought to hear about. It’s easy to use—sticks quickly and 


conforms readily to irregular surfaces. Saves you taping 


MYSTIK ADHESIVE PRODUCTS, INC. 


2635 N. KILDARE AVE. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


time. No. 6407 offers high dielectric strength and laughs 
off oil, acids, alkalies, weather and wear. Seals tight as a 


drum—assures trouble-free performance on every job. 


* * * 


Insist on Mystik 
Brand 6407 Plastic Electrical Tape—now packed in a 


Call your electrical wholesaler today. 


handy, protective can. You'll always be glad you did! 


DATEL S 


BRAND 


SELF-STIK 


e CHICAGO 39 
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You get 
better 
viaemelale 
cable 
because... 


NEARLY EVERYONE AT CIRCLE’S AN 


Take Oscar Stangoni, braiding ma- 
chine operator at Circle. 

Mr. Stangoni doesn’t need to use a 
micrometer. Ordinarily, his foreman 
sets up the machine, checks with a 
“mike” at the beginning of a run and 
several times during a run to make 
sure that the O.D. is OK. 

But Oscar Stangoni uses one just the 
same—and he uses it often. Why? 
Maybe pride or a sense of responsi- 
bility—or maybe just because he 
feels better when he also knows the 


cable is absolutely right. 

This is just one of many ways in 
which Oscar Stangoni and hundreds 
more like him at Circle make sure 
that the wire and cable they turn out 
is as good as it can possibly be. 

And that’s another reason, we be- 
lieve, why Circle products have 
achieved their reputation for quality. 
Next time you specify cable, we sug- 
gest you ask for Circle. There’s no 
finer cable made. CIRCLE WIRE & 
CABLE CorP., Maspeth, N. Y. 





=u) 


WIRE & CABLE 


a subsidiary of 
Cerro pe Pasco Corporation 


RUBBER COVERED WIRE & CABLE + VARNISHED CAMBRIC CABLE + PLASTIC INSULATED CABLE + NEOPRENE SHEATHED CABLE + CIRTUBE* EMT 











INSTALLATION DATA 


Low bay—Twin-mounted Abolite HMFAU- 
1800 fixtures with 400 watt color-improved 
mercury lamps. Mounting height 14’, with 
13’ x 12’ spacing. Average footcandle 
level: 225. 
High bay—Abolite HMFAU-2400 fixtures 
with 1000 watt color-improved mercury 
lamps. Mounting height 2414’, with 13’ x 
12’ spacing. Average footcandle level: 180. 
Consulting Engineer: 
Trester Engineering Co. 
Electrical Contractor : 
Bentley-Jost Electric Corp. 








4 
Photo courtesy of Aluminum Casting and Engineering Company, Milwaukee, Wisconsin 


225 footcandles! 


Abolite lifts the lighting level—This company makes intricate 
aluminum permanent mold castings. They wanted a higher level 
of lighting in their foundry to increase worker efficiency. They got 
it using Abolite fixtures in what some lighting engineers call the 
most outstanding mercury lighting installation in the country. 

In the low-bay area, there’s an average footcandle level of 225, yet 
there’s no glare—both vertical and horizontal surfaces are lighted 
evenly without any deep shadows. The Abolite fixtures give 35° 
shielding to lamp, direct 18% of light upward through open top to 
wash out deep ceiling shadows. 

Most important, this system costs less than a comparable fluores- 
cent system because fewer fixtures are needed. Maintenance costs 
are less, too, because the chimney effect of Abolite’s open-top design 
prevents dirt from collecting on lamp and reflector surfaces. Why not 
try this system with Abolite fixtures on your next job? For full 
information, write Abolite Lighting Division, The Jones Metal 
Products Company, West Lafayette, Ohio. 


V2) 
ABOLITE 
ol ighting 


THE JONES METAL PRODUCTS COMPANY 
West Lafayette, Ohio 
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New General Electric 
Heavy Duty Switches 


safely withstand 
200,000-amp. 
Short circuit! 


All new General Electric heavy duty (TH) and heavy duty inter- 
rupter (THD) safety switches were recently tested for short circuit 
operation with current limiting fuses at G.E.’s High Voltage Test 
Laboratory in Philadelphia. The results prove that both TH and 
THD switches will stand up under a 200,000-ampere short circuit 
when used with General Electric CLF* high interrupting capacity 
fuses or other current limiting fuses of comparable characteristics 
as defined in NEMA Standards FU1-1959. An independent engi- 
neering firm supervised the tests and certified all results. 

General Electric Switches are rated 30 to 600 amperes, 240 to 
600 volts, and are available in both NEMA 1 and gasketed 1A 


enclosures. See your G-E Distributor. 
*TRADE-MARK 


Typical 3 Phase Tests of G-E Heavy Duty Safety Switches at 200,000 Amperes Available 





Average Duration Type of Test 
Type Switch Available rr of Max. Close ose 
Symmetrical Circuit Voltage Peak Cur- Device | Fault On 
Amperes Open Closed rent Flow On Fault | Device 
Heavy Duty 210,000 610 497 18° x 
600 Volts a.c. Type TH 210,000 610 497 36° x 
Heavy Duty Interrupter 203,000 256 222 18° x 
250 Volts a.c. Type THD 203,000 256 222 18° x 
Heavy Duty Interrupter 210,000 610 497 18° x 
600 Volts a.c. Type THD 210,000 610 497 36° x 


GENERAL @ ELECTRIC 


Circuit Protective Devices Dept., Plainville, Conn. 
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How Reynolds Aluminum Conduit helps 


CUT CONTRACTING COST 


Here’s a cost-saving alumi- 
num conduit story told in 
pictures. It’s an actual on-the- 
job report from Continental 
Electric Company, San 
Francisco. Captions are by 
Mr. Robert D. Hardy of Con- 
tinental Electric. 


‘‘New construction needs 
new materials,’ states 
Mr. Hardy. “‘We have found 
aluminum conduit in lift slab 
construction gave benefits 
never before anticipated with 
galvanized rigid conduit .. . 
we highly recommend the use 
of aluminum conduit.” 


Building: 

Belcher Apartments, 

1800 Pacific Avenue at 

Franklin Street, 

San Francisco, California 
General Contractor: 

George Belcher 
Electrical Contractor: 

Continental Electric Company 
Architect: 

H. C. Bauman 
Engineer: 

August E. Waegemann 
“Lift-Slab"’ by Vagtborg Lift-Slab 
Corporation 





Conduit Size }——— 
Inches 


Cd od od kad nd heed hod ha 





fo) 





Outsi fe 
Diameter 


840 


~ 1.050 


1.315 


~ 1.660 


1.900 
2.375 
2.875 


3.500 


4.000 _ 


4.500 _ 
5.563 _ 


6.625 





NOMINAL DIMENSIONS (1)—Inches 


Inside 


Diameter 


.622 
824 


AVAILABILITY 


Wall Length 
Thickness (2) 


.109 
113 
133 
140 
145 
154 
203 
216 
.226 
237 | 
258 — 
.280 


9’-11%" 
9’-1114" _ 
9-11" — 
9/-11" 
9’-11" 
9’-11” 
9’-1044" 
9’-101" 
9/-10%4"_ 
9’-10%4" _ 
~ 9/-10" 
9’-10" 














Minimum weight 


per ; 
including 
one coupling 
27.4 
36.4 
53.0 
69.6 
86.2 
a): Se 
182.5 


__| 238.9 


287.7 _ 
340.0 | 
465.4 
612.9 


1. Dimensions & weights are 
nominal unless otherwise 
noted. 


a Lengths of conduit with 
coupling attached will be 
nominally 10 ft. 


American standard tapered 
pipe threads. Conduit cou- 
plings are tapped with 
straight threads. 


All Reynolds conduit bears 
the Underwriters’ Labora- 
tories Seal of Approval. All 
rigid conduit is Alloy 6063- 
T42. 
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IN PRE-CAST CONSTRUCTION 





‘*We threaded all sizes, including 14” and 34” “Conduit benders were placed on the con- 
aluminum conduit, and found that even on e duit that was installed in place to shift the 
smaller sizes, labor time decreased. Due to conduit from pre-stressed wires. In many 
lightness of aluminum conduit, one-third cases, conduit was moved three to four 


the man hours were used for moving the inches by employing hand tools.” 
large stacks of conduit.” 


3 ‘Pulling wire through the aluminum con- . .. we found that after the pouring of the 
* duit did not prove to be any more difficult e slab, we had no damaged conduit and that con- 
than installing wire in galvanized conduit.” tinuous pounding and battering had still left 

our risers in proper position and condition.” 


For complete information and names of Reynolds Aluminum Rigid 
Conduit distributors, call your Reynolds Sales Office or write 
Reynolds Metals Company, P.O. Box 2346-ET, Richmond 18, Virainia. 


REYNOLDS ALUMINUM 


Watch Reynolds TV Shows: “Bourbon Street Beat” and “Adventures 
in Paradise”; and, resuming in October, “All Star Golf’’— ABC-TV 
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Before it is shipped every 


run-in and tested 




















~~ 


Part of Onan’s testing facilities—largest electric generating plant testing area in the industry! 


Big, brawny bearings on Onan engines—twice the Stellite coated exhaust valves and valve seats. One 
bearing area of most competitive bearings. Means of toughest alloys known. Gives you up to 300 
longer life between overhauls. Another of many ways longer valve life than uncoated valves. It’s the im- 
that Onan is built up to performance, not built down __ portant details like this that make Onan more econom- 
to a price. ical in the long run. 











Onan Electric Plant is 





for hours 





And we mean every Onan Electric Plant! This rugged 
workout under load means every Onan is ready for 
hard work the day you get it! 


Every Onan plant has a nameplate with 
horsepower and output ratings. Every 
single plant is put through a series of 
tough tests to make sure it does what the 
nameplate says it will do before it is crated 
for shipping. 


But this isn’t enough. Inspectors from an 
independent laboratory pay our factory 
frequent surprise visits. Their job is to 
check and double-check —our tested plants 


ONLY ONAN 


D. W. ONAN & SONS INC., 2636 UNIVERSITY AVE, S.E., MINNEAPOLIS 14, MINN. 


Ccordance w; 
testing laborat, 


as well as our testing equipment and 
methods. They pull a plant off the line, 
run it, stop it, gun it, stall it, check and 
recheck. The end result is Onan’s exclusive 
Performance Certification ... your guaran- 
tee of getting the power you paid for. 


See the dependable Onan Generating 
Power Plants soon. You can find an Onan 
distributor in the Yellow Pages in every 
major city, or write direct. 


GIVES YOU THIS CERTIFICATION 


CERTI 


We certify 
' Onan elect 
voltage and fre, 


that wher 
“nN pre > » g 
ric plant will a installed 


e and Operated 


lised oe and the 
y its name 

Plant has unders meplate 

lie Bone several 

ri ad conditions 


ry, 
: 4n independ 


nt 


Leading Builder 
of Electric 
Power Plants 





NEW FROM BRYANT! a 
THE ONLY 20-AMP te 

GROUNDING 7 j DOUBLE-SIDED 
RECEPTACLE WITH ° 9 = 
TWIST-PROOF eQ 

GROUNDING CLIP i. __— SIDE-WIRING WITH 


Bryant receptacles and caps meet i BREAK-OFF FEATURE 
the new code requirements 





with lasting, positive grounding 

Now you can install 20-amp, - siaieiiiasiailinie 
125 volt grounding devices with GROUNDING CLIP 
grounding contacts that cannot > 

be twisted out of shape. Notice 

the spring wire grounding-clip 

in the new Bryant receptacle. 

This spring wire clip always 

maintains contact tension. With sienna. 
Bryant’s new twist-proof clip, TERMINALS 
you can always be sure of : 

permanent, positive contact. 


The new Bryant receptacles - — 

and caps meet all the latest “ ~ OPEN SND OROUND 
NEC requirements for the LIP BREAKAGE 
grounding of certain appliances, 

office machines and other 

heavy-duty equipment. This 

line of 2 pole, 3 wire devices 

meets all NEMA and 

ASA specifications and is 


UL approved. 
Your customers, too, will approve 
the additional features noted 
on the right. For details 
<a DURABLE BLACK 
contact your Bryant distributor RUBBER CAP 
or write to Bryant directly. 
UNIVERSAL CORD GRIP 

BMBRYANT 6 reopen 

THE BRYANT ELECTRIC COMPANY ; 

BRIDGEPORT 2, CONNECTICUT CATALOG #5374 4.99044 
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Every 42.8 seconds a sparkling ne 


off these Studebaker-Packard asse 


How J-M Dutch Brand Plastic Electrical Tape Helped 
Studebaker-Packard Cut Electrical Down-Time 91.75% 


= b 
nN rt 
| . 
Wy, a 
-~ ing connection along Stude- 
baker-Packard assembly 
lines gets quick, complete protection with 
‘Dutch Brand Plastic Electrical Tape. 


Ne sniattane critical wir- 


Wiring connections everywhere at Studebaker- 
Packard’s South Bend plant needed durable pro- 
tection from multiple enemies. Production of the 
brilliant new Studebaker Lark was booming, and 
just one serious electrical failure could affect the 
whole six-mile assembly line. 

Durable, broad protection was found in Dutch 
Brand Plastic Electrical Tape. In one or two 
thicknesses, it gave high dielectric strength and 


exceptional resistance to the many enemies of 
wiring connections—among them, grease, oil, 
moisture, abrasion, acids. 

Savings? Hundreds of manhour dollars per day! . 
Instead of 12 minutes electrical down-time daily 
—or a production loss of about 16 Studebaker 
Larks—the average fell to one minute. Given as 
a reason for this savings was the switch to J-M 
Dutch Brand Plastic Electrical Tape. In one or 
two snug, economical turns, it gave pro- 
tection which could slash electrical 
down-time— broad, durable protection. 
See the full, fascinating story behind 
this enormous savings. Write for new 
*‘Studebaker-Packard”’ booklet! 


JOHNS-MANVILLE DUTCH BRAND DIVISION 
7800 South Woodlawn Avenue, Chicago 19, Illinois 


JOHNS-MANVILLE 


JM 


PRODUCTS 


In Canada—Johns- Manville Co., Ltd., Port Credit, Ontario 


Jouns-MANVILLE 
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How Day-Brite lighting helps a school 
prepare for tomorrow 


The “little red school house” was fine in its day, 
but future demands on our educational system 
require a new kind of educational plant. This 
high school, incorporating some of today’s most 
forward-looking architectural concepts, promises 
to remain modern and efficient for years to come. 


With great attention given to both form and 
function throughout, Day-Brite was the logical 
lighting choice, Semester after semester after 
semester, these fixtures will provide highest 
visual comfort with substantial long-range 
operating and maintenance economies. 


If a school building or remodeling project fig- 
ures in your “tomorrow’, consult your Day-Brite 
representative about the lighting designed with 
“tomorrow” in mind, Day-Brite Lighting, Inc., 
6260 N. Broadway, St. Louis 15, Mo. and Santa 
Clara, Calif. In Canada: Amalgamated Electric 
Corp., Ltd., Toronto 6, Ont. 


oN Gy ig - 


NATION’S LARGEST MANUFACTURER OF 
COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT 


PRI 
or ECE 
SCHO 








i 


ead 





il 


Superb Day-Brite Holiday fixtures 


Princeton High School, 


outside of Cincinnati 


Architect: 


Potter, Tyler, Martin and Rott 


Consulting Engineer: 
Fosdick and Hilmer 


Electrical Contractor: 
Beltzhoover Electric Co. 


me? 


Molded acrylic plastic enclosures control light prismatically, eliminating glare. 





Ral SS OT Aes siltiiieataiin ee 

















W hat New Metal- 


Has closed-door drawout... 








For complete answer, send for new illustrated Bulletin 2801-2A. And ask to see 
sound strip film that shows you every detail in only 18 minutes. Can be shown 
to you singly or to your group. Contact your nearby I-T-E sales office. Or write 
I-T-E Circuit Breaker Company, Dept. SW, 1900 Hamilton St., Phila. 30, Pa. 
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Clad Switchgear... 


More elbow room inside... Yet fits in tighter spaces ? 











I-T-E CIRCUIT BREAKER COMPANY 
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PERIMETER LIGHTING helps prevent ARCHITECTURAL LIGHTING will add SHOPPING CENTERS boost night- 


trespassing and costly pilfering. prestige and beauty to buildings. time business when brightly lighted. 


LOADING DOCKS become safer, more FACADE LIGHTING gives safety, iden- GRAND COULEE DAM lighted by 742 
efficient when properly lighted. tification to building and store fronts. General Electric 1500-watt floodlights. 


RAILROAD YARD lighting cuts acci- FOUNTAINS assume day-time beauty NIGHT CONSTRUCTION is safer and 
dents, thefts and costly freight damage. with brilliant, multi-colored floodlights. more practical with floodlighting. 


—— 


ATHLETIC FIELD lighting lengthens the DOCK FACILITIES nighttime usage is TENNIS COURTS attain round-the- 


time available for fun and play. greatly increased with floodlights. clock use with modern floodlighting. 
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STORAGE YARDS can be just as 


accessible at night as they are by day. 


a Tt i 
im U4 


PLANT ENTRANCES need modern 
lighting to facilitate visitor checking. 


GUIDE SIGN lighting adds conven- 


ience, safety to highway travel. 


AIRPORTS become safer, and more 
convenient with proper floodlighting. 


When light means more safety, 
fun, beauty, or efficiency, 
General Electric floodlights 

will do it best —at least cost 


As floodlights in these 16 areas are switched on there is an immediate 
addition of beauty, safety, efficiency. Nighttime crowds fill the lighted 
recreational areas; movement of raw materials and finished goods is 
speeded on lighted loading docks; a fountain with multi-colored lights 
becomes a nighttime landmark. 


These are typical results of proper outdoor lighting. The benefits are 
many—the applications unlimited. But, regardless of the job to be done 
from Grand Coulee Dam to highway guide signs, from Milwaukee’s 
County Stadium to railroad yards—General Electric has experience to 
do the job best ... and a full line of floodlights to do it at least cost: 


FILAMENT OR MERCURY LIGHTING is simple with any of 
General Electric’s L-69A (high efficiency), L-80 (heavy- 
duty enclosed), or L-55 (economy open-type) units. Each 
of these floodlights features G.E.’s exclusive “diamond 
back” reflector . .. designed to deliver from 5% to 35% 
more light ... and distribute it more uniformly. 


FLUORESCENT LIGHTING units are available 
in 4-, 6-, and 8-foot lengths. Two housings 
are offered—one for G.E.’s High Output 
lamps—the other for G.E.’s Power Groove 
lamps. 


Here’s an added benefit—over 500 conveniently located distributors 
are ready to supply General Electric floodlights and technical aid for 
your installation. Call your nearest distributor—ask for General Elec- 
tric’s new Floodlighting bulletin with descriptions, application informa- 
tion, and product data on the complete line. G-E Easy Lighting Layouts 
are also available for most floodlighting applications. Use the coupon 
below if you don’t know the distributor in your area. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


General Electric Company, Section B460-04, Schenectady 5, N. Y. 

Please send me free floodlighting information as indicated below: 
0 Floodlighting—Bulletin GEA-7201 

O Easy Lighting Layout for . ; Application 


Name—— 





Street 








ELECTRICAL CONSTRUCTION AND MAINTENANCE . . . AUGUST, 1960 





Concrete tight! 


NOW.. “ : Every size 


connector and 
gad 


ET a 


| m vel p Piel. 


FOR LASTING PERMANENCE! 


.. AT NO INCREASE IN PRICE? 





ELECTRICAL 
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Competitive Approach 


Live Better Electrically promotion will adopt a powerful new approach 
in 1961. The huge consumer program under the direction of the Edison 
Electric Institute will be concentrating heavily on the most critical major 
appliances which involve a decisive choice between electricity and flame by 
the consumer. It will become openly and aggressively competitive with 
other fuels and services. 


“Flameless” is a vitally important key word in the new campaign. As 
an exclusive benefit available only in electrical equipment, it will be used 
prominently with the theme, “‘you live better electrically.” It is, of course, 
a head-on challenge to the well-known symbol of the gas industry, the blue 
flame. And the new policy objective of LBE, “to sell more kilowatt hours 
by featuring specific competitive equipment with the total electric living 
concept,” is testimony to the current evolution in utility attitudes toward 
heating loads. 


Concentration on key utilization equipment; heating, cooling, water 
heating, cooking and drying; is also significant. These are the competitive 
areas where a customer’s decision on one or two can effectively influence 
the entire list. These are also the areas where the exclusive flameless 
benefits of electrical equipment can be exploited to the best advantage. 


The key role of the electrical contractor in relation to the new competi- 
tive LBE promotion is more important than ever before. He must, conse- 
quently, thoroughly understand the total electric living concept. He must 
recognize that any compromise short of full housepower wiil inevitably 
throw roadblocks in the way of installing one or more critical competitive 
equipments. And any deficiency will be exploited quickly by other services. 


The all-electric home involves electrical work running three or more times 
the value of the conventional wiring of a home with mixed services. For 
the electrical contractor also equipped to sell and install major appliances, 
the stakes are even higher. LBE and parallel industry promotion and 
advertising will be creating forcefully a broadly expanded market for the 
goods and services of the electrical contractor. It is clearly in his vital 
self-interest to be an aggressive, well-informed and cooperative member 
of the industry team devoted to bringing the maximum benefits of electric 
living to the public. 








It's a Breeze ! 
; Just a Double Squeeze 


Sets Up E.M. T. 
With Original B-M Indenter Fittings 





BM-51 
Ya" Offset 


Connector 


BM -52 


fos , : | | cone. 
|r | 


- BM-41 
V2 Connector Yo" Coupling 
BM-22B BM-42 
" Connector 


%," Coupling 
BM-23B BM-43 


1” Connector 1” Coupling 


@ B-M Indenter Fittings and Tools make an unbeatable combination when it comes to easier E.M.T. 
installation at less cost. New lightweight plier size indenters make setting up thin wall conduit a breeze, 
B-M fittings are neater too! No unsightly nuts or projecting set screws. Other plus features of B-M 
fittings are Concrete tight—Vibration resistant—Extra heavy bright zine plate, salt spray and acid 
drip tested for corrosion resistance—Extra heavy positive bonding locknuts—Smooth rounded edges 


or bushed throat type connectors that prevent insulation damage—All steel construction with extra 
heavy gauge wall thickness. 














Briegel All Steel 
BEE, Indenter Fittings § 
B-M Offset Connector , showing how — aM 
wires are guided over box edge. as Concrete-Tight. 























_ GALVA JILLINOIS 


USED THE MOST FROM COAST TO COAST 
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_~e~ Primary protection a Utility primary line 





ELECTRICAL P nee eration 
CONSTRUCTION ¢ Bagi a 
AND MAINTENANCE / Gateae Utility 

protected secondary 

only by line 

oversized LLILILLILILIALIALLALIAIIAILIAAIAIT AIT 


utility Properly 
primary protected 
device at conductors 


: on load side 
remote point 
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Service ))))<e— Circuit 
overcurrentl | | | protection 
protection 
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Building 


Analysis of code rules on... 


Grounding—Bonding 
of Services 


controversial phases of elec- 

trical work involves the ground- 

ing and bonding of secondary-volt- 

trical systems. Here’s a rundown on pertinent rules of age service-entrance equipment. 

Modern practice in such work varies 

the National Electrical Code and the methods and according to local interpretations 

of code requirements and specifica- 

devices commonly used to satisfy basic requirements. tions of design engineers. In all 

cases, however, the basic intent is 

to provide an installation which is 

By J. F. McPartland essentially free from hazard to life 

and property. The following is a 

resume of National Electrical Code 

ar) ae rules on the subject with practical 

Service ————> rm) ge methods for achieving objectives. 

conductors continuous The need for effective grounding 

path of and bonding of service equipment 

Service raceway —= sufficient arises from the electrical character- 

or armor conductivity istics of utility-supply circuits. In 

to ground the common arrangement, service 

Couplings to clear Service conductors are run to a building, 

service overcurrent and the service overcurrent protec- 

faults protection tion is placed near the point of 

; entry of the conductors into the 

building, at the load end of the 

Pete “| conductors. With such a layout, the 

Fittings L | lita semen ies acthnaiies 

=) service conductors are not properly 

protected against ground faults or 

Fl shorts occurring on the supply side 

Boxes PA Grounding of the service overcurrent protec- 

Cabinets connection tion. Generally, the only protection 

for the service conductors is on the 

f primary side of the utility’s dis- 
Fig. 2 tribution transformer. Fig. 1. 


Effective grounding and bonding of service-entrance 0: of the most interesting and 


equipment is a prime consideration in modern elec- 
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Service -——™ 
raceway 





Section of flexible 
conduit as service 
raceway 


Meter box or 


service equipment 


In view of the foregoing, all en- 
for conductors 
must be grounded to prevent a po- 
tential above ground on the enclo- 
result of fault—which 
would be a very definite hazard 

and to facilitate operation of over- 
current the 
supply 


closures service 


sures aS a 


devices anywhere on 
side of the con- 
ductors. However, because of the 
distant location of the protection 
and the normal impedance of supply 
important that any 
fault to an enclosure of a hot serv- 


service 


cables, it is 


ice conductor of a grounded elec- 
trical system find a firm, continu- 
ous, low-impedance path to ground 
current flow to 
operate the primary protective de- 
to quickly burn the fault 
Fig. 2. This means that all 
containing the service 
service raceway, cable 
fittings, 


to assure sufficient 


vice or 
clear. 

enclosures 
conductors 
cabinets 


armor, boxes, 


Copper conductor 
bond around flex 


Grounded - 
supply 


Conductor inside or 
outside the flex 


Building wall 


Ground level 


Fig. 3 


specific guide when evaluating the 
suitability of raceways or conduc- 
tors as a grounding path. 

In ungrounded electrical systems, 
the same careful attention should 
be paid to the matter of bonding 
together the non-current-carrying 
metal parts of all enclosures con- 
taining service conductors. Such a 
low-impedance ground path will 
quickly and surely ground any hot 
conductor which might accidentally 
become common with the enclosure 
system. 

Specific NE requirements 
on grounding and bonding are as 
follows: 

1. Section 230-63 
service 


Code 


that 
metal sheath of 
service cables, metering enclosures 
and cabinets for service disconnect 
and protection be grounded. An ex- 
ception to this rule is made in the 
case of certain lead-sheathed cable 


requires 
raceways, 


a ay, 
* Seu \ 
iY Metal water pipe 


BOND!! 


Service 


Fig. 4 


ea 








Note: Neutral bonded to 
meter box. Neutral bar in 
service main not required 
to be bonded to enclosure 
Neutral bonds could be re- 
versed and ground con- 
nection made at main. 


ae 


services. A further requirement is 
that flexible metal conduit used in 
a run of service raceway must be 
bonded around. Fig. 3. That is, a 
copper conductor of the same size 
as the grounding conductor re- 
quired for the size of service must 
be used to jumper the length of 
flex. 

2. Section 250-32 requires 
that service raceways, service cable 
sheaths or armoring—when of 
metal—be grounded. 

3. Section 250-71 forth the 
service equipment which must be 
bonded—that is the equipment for 
which the continuity of the ground- 
ing path must be specifically as- 
sured. Fig. 4. This equipment in- 
cludes: (a) service raceway, cable 
sheath and cable armor; (b) all 
service equipment enclosures con- 
taining service-entrance conductors, 
including meter fittings, boxes, etc., 


also 


sets 


must be effectively bonded together, 
that is, they must have low imped- 
ance through themselves and must 
be securely connected to each other 
to assure a continuous path of suffi- 
cient conductivity to the conductor 
which makes the 
ground. 

The spirit of the code and good 
engineering practice have long rec- 
ognized that the conductivity of 
any equipment ground path should 
be approximately equivalent to 25% 
of the conductivity of any phase 
conductor with which the ground 
path will act as a circuit conductor 
on a ground fault. Or, to put it 
another way, making the relation- 
ship without reference to insula- Wall of 
tion or temperature rise, the im- 
pedance of the ground path must 
not be greater than four times the 
impedance of any phase conductor 
with which it is associated. This 
figure should always be used as a 


| Standard 
WK) |locknut or 
Bonding bushing |EMT or cable 
w th screw that | connector } 
bites" wall of | ie 
enclosure 


connection to <— ies 
Bonding bushing 
with terminal for 
connecting bonding 
jumper wire 


Standard 
ocknut 
here on 
rigid 
conduit 
Nothing 
here on 
EMT ¢ 
cable isciedaad 


a " dere 
annart |) << Ss. 
CONnNeCTC Pie eet |e 


/))\Bonding wedge 
( é/plus standard 
metal bushing 


Bonding wedge 
with terminal for 
jumper wire 
plus standard 
—= metal bushing 





Plus standard metal 
bushing or non-metollic| 
insulating bushing | 
(No bushing required 
on EMT.) | 


METHODS OF BONDING RACEWAY TO SHEET 
Fig. 5 


sheet metal! 
enclosure 


METAL ENCLOSURE 
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interposed in the service raceway means of suitable lugs, pressure c. Threadless couplings made up 
or armor; and (c) any conduit or connectors, clamps or other ap- tight for rigid metal conduit or 
armor which forms part of the proved means—except that soldered — electrical metallic tubing. 
grounding conductor to the service connections must not be used. Sec. d. Bonding jumpers to securely 
raceway. 250-61 permits grounding of meter connect metallic parts. Bonding 
1, Section 250-72 sets forth the housings and service equipment to jumpers must be used around con- 
specific means which must be used the grounded service conductor on centric or eccentric knockouts 
to connect service conductor enclo- the supply side of the service dis- which are punched or otherwise 
sures together to satisfy the bond- connecting means. formed so as to impair the electrical 
ing requirements of 250-71. These b. Threaded couplings in rigid connection to ground. 
means include: metal conduit runs and threaded e. Other devices (not locknuts 
a. Bonding equipment to the bosses on enclosures to which rigid and bushings) approved for the 
grounded service conductor by metal conduit connects. purpose. 


TYPICAL METER SOCKET INSTALLATIONS 


yes 
‘ 


Threaded hub Neutral conductor ——_____ at v~ Threaded hub 


' Meter 
J | ’ jc) \cO 
Meter socket +4 Neutral terminal ———— socket 


grounded to socket CnC 


Threaded hub ———~"747 Bonding jumper required 14] Bond conduit 
with concentric knockouts, YW, connection at 
either end, 
No bonding - : | 7—— Block grounded to box 
needed i 


— Main switch 


Connector bonded to ———_— 
enclosure 


Common grounding conductor ——_| 


Line r-Service conduit 
bonded to trough 


Neutral conductor 

















7 ‘\ Outdoor 
Block grounded wiring trough 
to trough 7 
Meter 
socket 
grounded to ‘ri | || | 
socket a | | (2) | Bond conduit 
l —— connection at 
either end, 
preferably 


in switch. 


Bonding jumper-—— 
required with —e 
concentric 
knockouts 


- Switch 
* Bonding point. ‘ _ Block 
TiC Cn Miau my | vOmmon grounding conductor grounded 
| Eine | Moy be run to any one switch of adequate 
mT capacity. If there is no switch of adequate to box 
capacity, point of connection shall be in 
wiring trough. 





preferred bonding 


tion is sh 


9 SNOWN.) 
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TYPICAL METER ENCLOSURE INSTALLATIONS 
(120/208-VOLT OR 120/240-VOLT SERVICES) 


TROUGH INSTALLATION —- MORE THAN 6 METERS 


Main switch or 
rae circuit breaker 
- Meter enclosures 





Service entrance —____|| 
enclosure 





No.|2 AWG insulated 
neutral tap, for 
i20/208V service 


| 
| 
| 


Neutral conductor — 


Line =- r Trough 


Service conduit 
bonded to trough 















































Ground block mounted 
in trough 











; Feeder switch 
Common grounding conductor Bonding not required on 


Connector bonded to enclosure ’ load side of service 
overcurrent protection 


TROUGH INSTALLATION - UP TO 6 METERS 


Ground block —. 
mounted in | | | : 
trough fo] fo | u " No.12 AWG insulated 


neutral tap, for 
meter pcre ; 120/208V service 
roug 


* | 
Line -T" 1 - — ; r Trough 
=F | * 


Neutral conductor — Tap connector 


Bond nipples at 
either end 


















































Block grounded 
To box 





\ 
“Block grounded 


J to box 
Common grounding ————— 
conductor 


METER ENCLOSURES NIPPLED TOGETHER 


No. 12 AWG insulated 
7. neutral tap, for 
/ |20/208V service 





Ground block grounded \ 
to enclosure \ 


Neutral 
conductor ~{ t— Tap connector 


Line 








Service conduit bonded —= Bond nipple at 
to enclosure rs eg either end 


Block grounded to box 
g Bonding point.(Where conduit may 
be bonded on either end, preferred 


bonding location is shown.) 
Common grounding conductor * de Pane eb 
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Based on these requirements, 
modern practice follows more or 
less standard methods: 

Where rigid conduit is the serv- 
ice raceway, threaded or threadless 
couplings are used to couple sec- 
tions of conduit together. Conduit 
connection to a meter socket may 
be made: by connecting a threaded 
conduit end to a threaded hub or 
boss on the socket housing, where 
the housing is so constructed; by a 
locknut and bonding bushing; by a 
locknut with a_ bonding 
wedge or bonding locknut and a 
or completely in- 


outside 
standard metal 
sulating bushing inside; or some- 
times by a locknut and 
bushing where the socket enclosure 
is bonded to the grounded service 
Conduit 
KOs in sheet metal enclosures can 
be made with a bonding locknut, a 
bonding wedge or a bonding bush- 
ing where no KO rings remain 
around the opening through which 
the conduit Where a KO 
ring does remain around the con- 
duit entry hole, a bonding bushing 
or wedge with a jumper wire must 
be used to assure a path of conti- 
nuity from the conduit to the en- 
closure. Fig. 5. It should be noted 
that the use of the common locknut 
and bushing type of connection is 
not allowed. Neither is the use of 
locknuts inside, 
and a bushing. The 
methods set forth in the code 
are designed to prevent poor con- 


standard 


conductor. connections to 


enters. 


double one one 


outside spe- 


cial 


nections or loosening of connections 
due to This minimizes 
the possibility of arcing and con- 
sequent damage which might result 
when a service conductor faults to 


vibration. 


the grounded equipment. 

Similar 
continuity of the ground 
path when EMT is the service race- 
way or when armored cable is used. 
EMT is coupled by threadless de- 
compression-type, indenter- 
type or type, using 
raintight couplings outdoors. Stand- 
ard connectors are used to connect 
EMT to Bonding be- 
tween the EMT fittings and the en- 
closures is accomplished in the same 
way as with rigid conduit. And fit- 
tings used with service cable armor 


provisions are used to 


assure 


vices 


set-screw 


enclosures. 


must assure the same degree of con- 
tinuity of ground path. 

It should be noted that Section 
250-72 makes no specific mention 
of connectors for rigid conduit or 
EMT, except for the use of 
threaded bosses with rigid conduit. 
The use of bonding bushings, bond- 


ing wedges and bonding locknuts 
is recognized without reference to 
types of raceways or types of con- 
nectors used with the raceways or 
cable armor. As a result, common 
sense and experience have molded 
modern engineering practice in 
making raceway and armored serv- 
ice cable connection to service cab- 
inets. 

A number of other NE Code pro- 
visions relate to the matter of suit- 
able connections at service cabinets, 
as follows: 

1. Where rigid conduit enters a 
box or enclosure, a bushing must 
be provided to protect the conduc- 
tors 

2. There is no requirement that 
a bushing be used on an EMT con- 
nector. 

3. However, ungrounded 
conductors of No. 4 or larger enter 


from abrasion. 


where 


a raceway (this includes rigid con- 
duit EMT) in a cabinet, pull 
box, junction box or auxiliary gut- 
ter, the conductors shall be pro- 
tected by a substantial bushing 
providing a smoothly rounded in- 
sulating surface, unless the conduc- 
tors are separated from the race- 
way fitting by insulating material 
securely fastened in place. Where a 
conduit constructed 
whoily of insulating material, a 
locknut must be used both inside 
and outside the enclosure to which 
the conduit is connected. 

An important and highly contro- 
versial technique in the bonding 
system involves the method of con- 
necting from the service equipment 
to the water pipe or other electrode 
with the grounding conductor. 
There are a number of elements in 
such connection: 


and 


bushing is 


conductor in 
a grounded electrical 
system may be a solid or stranded, 


1. The grounding 
the case of 


insulated or bare conductor of cop- 


other corrosion-resistant 
Such a conductor is used 
to ground both the grounded circuit 
and the 
ment, housings, raceways and other 


per or 
material. 
conductor system equip- 
non-current carrying metal parts 
including equipment and 
This grounding conduc- 
tor may be connected to the 
grounded circuit 
as the neutral) 


service 
raceways. 
conductor (such 
at any convenient 
point on the supply side of the serv- 
ice disconnect. Connection of the 
grounding conductor to the inter- 
connected layout of service equip- 
ment and other equipment is usually 
made at the same point. The most 
common example is that of the 


neutral bus which is bonded to the 
enclosure of the service equipment. 
Although the use of a common 
grounding conductor for both wir- 
ing and equipment in a grounded 
system appears to be optional from 
Sec. 250-53, a reading of 250-94 (b) 
makes clear that a separate ground- 
ing conductor for equipment only 
may be used only “where the wir- 
ing system is not grounded at the 
premises.” 

2. A grounding conductor for 
service raceway and equipment in 
an ungrounded electrical system 
may be: a solid or stranded, in- 
sulated or bare conductor of copper 
or other corrosion-resistant mate- 
rial; rigid metal conduit; EMT; or 
bar. Sec. 250-94 (b) gives 
the sizes of such grounding con- 
ductors. It should be noted, though, 
that where corrosive atmospheres 
prevail, the grounding conductor 
for equipment only must be made 
of copper or other corrosion-resist- 
ant material. 

3. A service grounding conductor 
used to ground both the grounded 
conductor and the equipment or 
used to ground equipment only may 
be installed directly on the surface 
on which it is run—without insu- 
lators or protection—when it is 
No. 4 or larger and not exposed to 
physical damage. No. 6 
grounding conductors which are not 
exposed to physical damage may be 
run on the surface of building con- 
struction without protection if 
rigidly stapled to the construction. 
Otherwise, it must be in conduit, 
EMT or armor. Grounding conduc- 
tors smaller than No. 6 must be 
protected by conduit, EMT or 
armor. 

1. Where rigid metal conduit, 
EMT or armor is used to protect a 
grounding conductor, it must be 
electrically continuous from the 
point of connection to cabinets or 
equipment to the grounding elec- 
trode and must be securely fastened 
to the ground clamp or fitting. 

A question which always arises 
with respect to the conduit or armor 
in which a grounding conductor is 
run to a water pipe or 
is whether or not the 
armor must be bonded to the cab- 
inet at point of attachment and 
bonded throughout its length. Many 
and inspection authori- 
ties require such bonding. An ar- 
gument in favor of such bonding 
can be made by interpreting and 
correlating certain code require- 
ments: 


a bus 


“severe” 


electrode 
conduit or 


engineers 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . AUGUST, 1960 





TYPICAL CURRENT—TRANSFORMER INSTALLATIONS 





Service conduit shall be 


bonded to enclosure 
a ———a scat 
Line === ==> 1N 
} 


Aa. 
5 


Connector” J 


Common grounding conductor 


Neutral conductor 


+ 
veuTra 


The code 250-71 ¢ 
that any conduit or armor which 
forms part of the grounding con- 
ductor to the service raceway must 
have its continuity assured in the 
same general manner as continuity 
is assured for the service raceway. 
Combining this with the require- 
ment that metallic for 
grounding conductors must be elec- 
trically continuous and must 
connected to the grounding fitting, 
many designers and 
have concluded that 
raceway or armor 
conductor must bonded to the 
cabinet or service from 
which the grounding conductor en- 
ters the raceway armor. Fur- 
ther, it has been concluded that the 
length of run of such raceway or 
armor must bonded. This 
is all based on the fact that a race- 
way or armor is by its very use a 
ground path in parallel with the 
grounding conductor, fulfilling the 
code condition for required bond- 
ing—“conduit or armor’ which 


says (Sec. 


enclosures 
be 
constructors 
any metallic 
for grounding 
be 


enclosure 


or 


also be 


| terminal grounded t 


——_~ Main switch 


Block grounded to box 
aad x 


wo” Connector 
uM) 


Bonding jumper required with 
concentric knockouts 


“Bond nipple at 


either end 


grounding conductor 

switch is of adequate capacity for the ground 

n, the common grounding conductor shall be run 
enclosure 


=i: 


2 oe Se | 


) enclosure 


forms part of the grounding con- 
ductor to the service raceway.” 

Assuring the continuity of race- 
way or armor for a grounding con- 
ductor does reduce the impedance 
of the ground path compared with 
what the impedance would be if the 
raceway or armor had poor connec- 
tions or even opens. Effective bond- 
ing of the raceway or armor mini- 
mizes the dc resistance of the 
ground path and reduces the overall 
impedance which includes the choke 
action due to presence of magnetic 
material (steel conduit or armor), 
the increased inductive reactance 
of the circuit. 

A technical disagreement with 
the contention for bonding 
grounding raceway is made, in ef- 
fect, in an official interpretation of 
the National Electrical Code. Offi- 
cial Interpretation No. 350, issued 
in 1950, made the following rul- 
ings: 
“SECTIONS 
(now 
92). 


above 


2598, 2571c, 2592— 


Secs. 250-98, 250-71lc, 250- 


Where multiple switches are 


“STATEMENT: A rigid conduit 
enclosing branch circuit conductors 
runs from the service equipment 
to a point near the grounding elec- 
trode. 


“QUESTION NO. 1: Is it the in- 
tent of Section 2598 of the 1947 
National Electrical Code to permit 
the service grounding conductor to 
run through rigid conduit and one 
or more outlet boxes, enclosing 
branch circuit conductors to a point 
near the system grounding elec- 
trode, when such a service is sup- 
plied by an overhead distribution 
system? 


“ANSWER: YES 


“QUESTION NO. 2: Is it the in- 
tent of Section 2571c that all rigid 
conduit raceways enclosing the 
system grounding conductor’ be 
bonded ? 

“ANSWER: No; this paragraph 
applies when the conduit itself is 
the grounding conductor as _ per- 
mitted in Section 2592.” 

This interpretation indicates that 
bonding is not required at connec- 
tions or couplings in raceway or 
armor protecting a grounding con- 
ductor—such as might be used with 
grounded or ungrounded systems. 
However, where only the raceway 
is used as the grounding conductor 
—which is permitted for equipment 
grounding in ungrounded systems 
—the continuity of the ground 
path must be assured by bonding 
connections and couplings in the 
raceway run. 

It is difficult to understand how 
the above interpretation applies to 
cable armor as set forth in Sec. 
250-71 c. It is not likely that cable 
armor itself would ever be the 
grounding conductor, without using 
the enclosed conductor. When, then, 
would armor be bonded? 

The basic conflict between the 
official interpretation and the com- 
mon interpretation that bonding is 
required in ground conductor en- 
closures must be resolved in accord- 
ance with engineering judgment 
and local rules. Of course, the code 
viewpoint represents only a min- 
imum safety standard. Engineering 
analysis can and does often dictate 
an order of safety above the code 
level. For these reasons, bonding 
of grounding conduit is widely ac- 
cepted as essential to fulfilling the 
code intent. 

Accompanying diagrams of typ- 
ical installation practice illustrate 
the fundamentals of grounding and 
bonding at services. 
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ELECTRIC HEATING FORUM 








Caiculating 
Heat-Loss Factors 


How to determine U-factors for building walls, floors, and ceilings. 


By W. J. Novak 


\BLES of heat-loss factors for common construc- 
tions are made available to the designer of electric 
heating installations by equipment manufac- 
turers, insulation manufacturers, and technical pub- 
lications. However, unusual combinations of ma- 
terials are frequently encountered for the first time 
which are not included in such tables, and a guess 
must be resorted to unless the designer can start 
from scratch and work out his own U-factors. 
The process is a simple one. It may be more com- 
pletely understood by first comparing the flow of heat 
with the flow of electricity. 


Electrical Analogy 


In the electrical circuit of Fig. 1, voltage V, is 
higher than voltage V,; and we say that a potential 
difference exists between V, and V,. Thus current I 
flows from V, to V. through the four resistances 
shown. 





The Electric Heating Forum is devoted to discussions 
of electric space heating practices and problems, This 
month a detailed analysis is given for computing heat- 
loss factors of constructions not appearing in published 
tables of U-factors. A knowledge of calculating proce- 
dures can aid also in appraising the value of various in- 
sulation thicknesses in both new and existing structures 
intended to be heated electrically. 

Following this discussion, Floyd Olson presents an 
argument for electric utility participation in securing 
credit for the financing of electric heating installations. 

Readers are invited to express their opinions; relate 
their own experience data to the material presented; 
or submit new ideas, research data, or case studies on 
any aspect of electric space heating. Please address 
correspondence to: 


Electric Heating Forum 

Electrical Construction and Maintenance 
330 W. 42nd Street 

New York 36, N. Y. 


Reprints of Electric Heating Forum, No. 1 and No. 2, are avail- 
able at the following prices: 
1 to 49 copies: 20¢ each 
50 to 100 copies: 15¢ each. 
Write for prices of larger quantities. 
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FIG.1. CURRENT FLOW THROUGH ELECTRICAL RESISTANCE 


A thermal circuit is similar. All building materials 
have a certain resistance to heat flow. Fig. 2 shows 
four such materials represented as resistances; U 
represents the flow of heat. Temperature T, (inside) 
is higher than temperature T, (outside); thus heat 
flows from T, to T.. The temperature difference caus- 
ing the flow of heat is equal to T,—T.. 

In Fig. 1, the total electrical resistance of the cir- 
cuit is R, + R. + R,; + R,, and the value of current 
would be 


V, -— Vz 
R, + Re + Rs + Rs 
In Fig. 2, the total thermal resistance of the build- 
ing materials is also R, + R. + R, + R,, and the flow 
of heat would be 


I = 


T, —T. 
R,; + Re + Rs; + Ry 

Current flow is measured in coulombs/second, or 
amperes; heat flow is measured in Btu/hr. If V,—V, 
in Fig. 1 is unknown, we may say that 


U = 


1 
R; + R: + Rs + Ra 


Similarly, in Fig. 2 we may say that 


amperes per volt. 


: l 
- 2 > per degree 

RtRt+R TR Btu/hr per degr 
for each square foot of material we are considering. 
This quantity, 

] 
R, + Re + Rs + Ry’ 

is known as the U-factor, and it is expressed in Btu/ 
hr per sq ft per degree temperature difference. To 
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THERMAL RESISTANCES 





A. Air Spaces* 





Thickness of Resistance 
air space (in.) (R) 


Direction of 


Position of 
| heat flow 


air space 
Up % to 4 85 
| Horizontal Ya 02 
| 1’ 15 
4 23 
8 25 


Sloping (45°) Up % to 4 90 











Vertical Horizontal % to 4 86 








“Bounded by non-reflective materials, effective emissivity = 0.82 


B. Air Surfaces 





Wind speed Position of 
(mph) surface 


Direction of Resistance 
heat flow (R) 


Horizontal Up 0.61 
Down 0.92 
No wind; a 

still oir Sloping (45°) Up 0.62 


Vertical Horizontal 0.68 


7” Any position Any direction 0.25 











15 Any position Any direction 0.17 





Insulation 





Resistance (R) 


T . 
= seein per inch thickness 


Botts Cotton fibre 85 
or Mineral wool 70 
blankets Wood fibre, multilayer 70 


Macerated paper or pulp products 57 
Mineral wool 33 
Sawdust or shavings 22 
Expanded vermiculite 08 
Wood fibre (redwood, hemlock, fir) 33 


Loose fill 


Glass fibre 00 
Insulating Cellular glass 50 
board or Corkboard (without binder) 70 

slab Hog hair (with asphalt binder) 00 
Foamed plastic 45 
Shredded wood (cemented) 82 

















D. Building Paper & Vapor Barriers 





Material Resistance (R) 


Vapor-permeable felt 0.06 
Vapor seal, 2 layers of mopped 15-Ib felt 0.12 
Vapor seal, plastic film Negligible 














Thickness of Resistance 
heat path (inches) (R) 
25/32 0.98 
2.03 
3.28 
4.53 
7.03 
9.53 
12.03 
53 
3] 
47 
63 
78 
94 
18 
98 
25 
71 
91 


Material 


Wood framing 
(soft wood) 


Plywood 





— OW—&8— UBUUUUUNs 
PRON DL DDD HMO 
> 


Hardboard (fibreboard) 


Soft wood 
(fir, pine, etc.) 





nN 
Nn 
wo 
i] 





nr 
wn 
wo 
wR 


Hard wood 
(maple, oak, etc.) 








oo-o oc cococo 











F. Plaster & Plasterboard 





Thickness Resistance 


Material (inches) (R) 


Cement plaster, sand aggregate 10 
15 


Gypsum plaster, lightweight 32 
aggregate 39 
47 








Gypsum boord 32 
(sheetrock; plasterboard) 45 





G. Masonry Materials 





Resistance (R) 
Material Density per inch 
(Ib /cu ft) thickness 
Sand and gravel or 
stone aggregate 140 
Gypsum fibre 51 


100 
80 
Lightweight aggregate 60 
40 
20 
Cement mortar 116 
Stucco _|_ 116 
Brick Common 120 
Face 130 


Stone, lime, and sand 


08 
60 


28 
40 
59 
86 
43 
20 
20 
20 
im 
08 


Concrete 
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FIG. 2.HEAT FLOW THROUGH THERMAL RESISTANCE 


find the U-factor, we need only to know the value of 
the thermal resistances R,, R., etc. 

These values are given in the accompanying tables 
for many of the materials used in the construction 
of buildings. 


Use of Tables 


Tables A through K show thermal resistances 
adopted for design purposes by the American Society 
of Heating, Refrigerating and Air Conditioning 
Engineers. The ASHRAE Guide contains a more ex- 
tensive list; individual product manufacturers also 
specify material conductance values. (The conduct- 
ance is the reciprocal of the resistance. ) 

Tables A and B require some additional explana- 
tion. In the passage of heat through a wall, for ex- 
ample, the heat must be transferred from the inside 
air to the inside wall surface, and from the outside 
wall surface to the outside air. The temperature of 
the inside wall surface is slightly lower than that of 
the air, and the outside surface temperature is 
slightly higher than that of the outside air. There- 
fore, some resistance to the flow of heat is offered by 
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H. Concrete Blocks (3-oval core) 





Thickness of 
heat path Resistance 
(inches) (R) 
4 0.71 
Sand and gravel 8 1.11 
12 1.28 
3 0.86 
1 
] 
] 


Aggregate 


Cinder 4 1 
8 72 
12 89 





1. Flooring Materials 





Thickness Resistance 
(inches) (R) 
02 
04 
08 
28 
08 
08 
68 
98 
78 
06 
08 


Material 


Rubber or plastic 
Asphalt 

Ceramic 

Cork 





Linoleum 
Terrazo 
Hardwood 

Wood floors | Subfloor, pine 
Subfloor, plywood 





Flooring felt 
Carpet and fibrous pad 
Carpet and rubber pad 


—“~nooodnccocoooc”roo 





J. Roofing 





Resistance 
(R) 
Asbestos-cement 21 
Shingles Asphalt 44 
Wood 94 
Asphalt roll roofing 15 
Built-up roofing, ¥%-in. thick 33 
Slate, Y2-in. thick 0.05 
Sheet metal 


K. Siding 


Material 





Negligible 








Resistance 
(R) 
Wood Single, 16-in., 7'/2-in. exposure 0 87 
] 
] 
0 


Material 


Shingles Double, 16-in., 12-in. exposure 19 
Plus insulating backer board, 5/16 in. 40 
Drop, | x 8-in. 79 
Wood Bevel, 2 x 8-in., lapped 0.81 
Siding Bevel, % x 10-in., lapped 05 
Plywood, % in., lapped 59 


Asphalt roll siding 15 
Asphalt insulating siding, -in. 45 
Structural glass 0.10 


] 

0 
Asbestos-cement, %-in., lapped 0.21 

0 

] 














both the inside and outside wall surfaces. This is 
known as surface resistance; values are shown in 
Table B. Note that a wind blowing across the outside 
surface will implement the transfer of heat from 
the surface to the outside air; thus the surface re- 
sistance will depend upon the wind speed. For inside 
surfaces, still air is assumed. For most design pur- 
poses, a 15-mph wind is assumed blowing across out- 
side surfaces. 

Similarly, an air space inside a wall has two sur- 
faces at different temperatures which offer resistance 
to heat flow. For ordinary non-reflective building ma- 
terials, the width does not materially affect the resist- 
ance of spaces from { to about 4 in. wide—as long as 
the flow of heat is essentially in an upward or novci- 
zontal direction, such as through ceilings and walls. 
However, air spaces in floors present a higher resist- 
ance to heat flow downward, and the variation of 
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resistance with the width of the space is significant 
enough to be recognized. These values are shown 
in Table A. 

With the aid of Tables A through K, or similar 
tables obtained from other sources, the procedure for 
determining the U-factor of a given construction is 
as follows: 

1. Ascertain the exact nature of the materials in- 
volved. 

2. Make a cross-section sketch of the construction. 

3. Find resistance values for all materials, air 
spaces, and surfaces from the tables. 

4. Add up the individual resistances to find the 
total, overall resistance of the construction. 

5. Compute the reciprocal of the total resistance. 
This is the desired U-factor. 


Examples 


Example 1. 
The wall of a residence is constructed of 2 by 4 
framing, using the following materials: 
s-in. cement plaster on metal lath 
Mineral wool insulating batts 2 in. thick between 
studs 
l-in. wool sheathing 
Building paper 
Asphalt shingles. 
Find the overall U-factor between studs. 
T 
I} Resistance 
side surface 0.68 
—Plaster 0.10 
ation 
- Air space 
—Sheathing 
Bldg paper 
Shingles 


<<< 


Outside surface 


Total resistance = 








ft 
f 
I 


U-factor = E> = 0.094 Btu /hr/sq ft/dey 1D 
Solution: 

The cross-section sketch may be drawn with ma- 
terials and resistance values indicated as shown. 
The required U-factor for the wall section between 
studs is thus 0.094 Btu/hr/sq ft/deg TD. 


Example 2. 
Express the U-factor of Example 1 in “watts” instead 
of “Btu/hr.” 


Solution: 
In electricity, power is the rate of doing work and is 
expressed in watts. Thus the watt is the electrical 
equivalent of Btu/hr. One may be substituted for 
the other using the following conversions: 

watts ne = Btu/hr X 0.293 

Btu, hr watts X 3.413 

Thus the electrical equivalent of 0.094 Btu/hr/sq ft/ 
deg ‘TD would be 


0.094 


=a 0.027 watt/sq ft/deg TD. 
3.413 


If it is desired to work completely with watts instead 
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of Btu/hr, the U-factor in terms of watts may be 
found directly from the total resistance as follows: 


0.293 - 
— watts sq It deg TD 
Total resistance 


Example 3. 

Since the depth of a 2 by 4 is 32 in., the space be- 
tween the studs in the wall of Example 1 includes a 
l2-in. air space. What would be the U-factor of the 
wall if the 2-in. batts plus air space were replaced by 
i full 32 in. of loose-fill mineral wool? 


Solution: 

In Example 1, the resistance of the insulation plus 
air space is 8.26. With the stud space completely 
filled with insulation, the resistance would be 3 
3.33 (Table C) or 12.10. This is 3.84 greater than 
the wall of Example 1; therefore the total resistance 
is 10.69 plus 3.84 or 14.53. The U-factor, then, would 
be the reciprocal of 14.53, or 0.069 Btu/hr/sq ft/deg 
TD. 

Note: No attempt has been made here to name the 
unit of resistance. In electricity, resistance is meas- 
ured in “ohms,” or volts per ampere. Thermal re- 
sistance is similarly designated occasionally as “de- 
grees per Btu”; although the term “rus”, short for 
“resistance units,” has also been advanced for con- 
sideration. 


Example 4. 

A frame ceiling consists of a plastic film vapor bar- 
rier stretched across the bottom of the joists and 
covered with 3-in. sheetrock. Loose-fill mineral wool 
6 in. thick is blown between joists in the attic. What 
is the U-factor of the ceiling between joists? 


Resistance 
-———Qutside surface 0.6! 
y- —-——Insulation 20.00 
y~-—-—Voapor borrier Neglig 
y-—-—- Gypsum board 0.32 
—-—— Inside surface 0.61 


Total resistance 21.54 


I|WZZ 1 
i U-factor = 754 


= 0.047 Btu /hr/sa ft 


Solution: 

The “outside” surface in this case is inside the attic 
space. Since the attic is essentially protected from 
the wind, the “still’’ air surface resistance is used. 
Also, since electrically heated, heavily insulated 
homes require liberal attic ventilation, no attempt is 
normally made to evaluate the resistance of the roof 
above the attic. Instead, the top of the ceiling insula- 
tion (or floor of the attic space, if any), is con- 
sidered the outside surface, and the outside tempera- 
ture is assumed to exist in the attic space. Adding 
the resistances in this case shows a total of 21.54, 
giving a U-factor for the ceiling of 0.047 Btu/hr/sq 
ft/deg TD. 


Example 5. 

NEMA suggests a maximum ceiling U-factor of 0.021 
watts/sq ft/deg TD for electrically heated houses. 
What is the minimum thickness of mineral wool 
batts that must be added between rafters of the slop- 
ing roof illustrated to meet this figure? 


Table 
Resistance _used_ 
“Outside surface 0.17 B 
Shingles 0.44 J 
Bidg paper 0.06 
Sheathing 0.98 
Air space 0.90 
3/4-in. plaster 0.15 
— Inside surface 0.62 


Total resistance = ‘32 


Solution: 
Using the relation expressed in the solution to Ex- 
ample 2, 
0.293 
Resistance 0.021 14.00 
Resistance with insulation 14.00 
Resistance without insulation 3.32 


Difference 10.68 
Therefore insulation having a resistance of at least 
10.68 must be added. From Table C, mineral wool 
batts have a resistance of 3.70 per inch. 

10.68 , 

3 7%) 2.9 or 3 in. minimum 
For existing uninsulated structures, installation of 
batts would be impractical. Usual practice is to fill 
the rafter space with loose insulation using pneu- 
matic blowing equipment. 


Example 6. 

A wall is constructed without sheathing as shown in 
the sketch below to permit use of more insulation. 
What is its U-factor? 


Table 
Resistance used 


——Inside surface 0.68 
+ ——3/8-in. gypsum board 0.32 
-——Plastic vapor barrier Neglig 
~~ 5+ in. macerated 

paper insulation 19.64 
+ —— 4in. face brick 0.44 
+-——Outside surface O17 
Total resistance = 21.25 











U-Factor = s45¢ =0.047 Btu/hr/sqft/deg TD 


Solution: 

The total resistance is 21.25; the U-factor is 0.047 
Btu/hr/sq ft/deg TD. This construction has been 
used successfully in areas not subject to driving 
rains, where there is no danger of moisture penetra- 
tion through the brick. Brick walls are fastened to 
the studs with metal ties; extra corner bracing is 
provided for structural strength. 
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Should the Utility Aid 
in Financing Electric Heat? 


By Floyd Olson, 


Electric Heat and Insulation, Salt Lake City, Utah 


INANCING is probably the major problem facing 

a small company going into the business of in- 

stalling electric heat in new construction. 

Our company may be used as an example. On the 
average, our sales effort actually precedes completion 
of the job by about a year. In other words, the money 
we are spending today to talk to people, demonstrate 
the desirability of electric heat, and to promote our 
business cannot possibly come back to us in cash 
much before a year passes. This expense certainly 
limits the volume of business we can shoot at. 

When the installation has proceeded to a certain 
point, we usually are able to draw some money. But 
the client (builder) is normally unwilling to pay to 
the extent of work accomplished to date, since he 
prefers to have some collateral as assurance that we 
will return to the job as each phase of construction 
is ready for us. Usually we cannot obtain a full 
settlement until the installation is complete and 
tested, which is months after our major commitment 
of material and labor. 

Thus we find in operation that our earned accounts 
receivable average about 90 days’ gross business, 
again a major factor in determining the volume of 
business that can be handled. Open accounts on ma- 
terial and insulating materials help, but we have to 
carry some inventory, plus quite a sizable investment 
in insulating equipment. 


Efforts by the electric utility to help 
the small contractor secure sources of 


credit could prove beneficial to both. 


A bank loan may appear to be the proper approach. 
However, neither the jobs sold but not yet installed 
nor the earned profits on partially installed jobs are 
sufficient security for borrowing operating capital at 
the bank. We do feel, however, that they represent 
a substantial asset to the electric utility which is 
going to serve the load involved. 

We believe, therefore, that the utility should, where 
necessary, aid in securing for the small electric heat 
installer a source of credit above and beyond what 
the local bank can provide based on mortgagable 
assets. To protect themselves, they should establish 
standards defining requirements they would expect 
of the installer desiring aid, including such factors 
as business experience, proven integrity, financial 
stability, sales organization, and willingness to 
guarantee performance. 

Such a program would attract legitimate contrac- 
tors and give the utility much better control of the 
quality of work being done. This would be a healthier 
approach from a standpoint of industry growth, prod- 
uct performance, and customer satisfaction than the 
practice presently encountered of fostering maximum 
competition to beat down the price and get more jobs 
on the lines. The inevitable result of price cutting 
is quality cutting, which is bound to be reflected 
eventually in the form of higher utility operating 


costs. 





Electric Heating Films 


Four sound slidefilms on electric heating have been produced 
by the General Electric Co. for use in consumer meetings and 
for installers of electric heating systems: 


New Horizons—Why Millions Heat Electrically; 12 minutes; 
full color; Film No. 49-311; $15.00. 

Describes baseboard heaters, embedded wire and wall- 
mounted units, and the exclusive advantages of electric heating 
systems. 


Air of Satisfaction—A Cooling System That Heats Your Home; 
12 minutes; full color; Film No. 49-312; $15.00. 
Illustrates benefits of the heat pump, with a simple explana- 
tion of how it works. 
Insulation and Design; black and white; Film No. 49-313; $12.50. 
Covers factors influencing operating costs and conditions; 
how to properly insulate homes under construction and calculate 
system capacity. 


Installation of Baseboard Heaters, Wall-Mounted Units, and 
Embedded Wire; black and white; Film No. 49-314; $12.50. 


Shows step-by-step installation of three electric heating sys- 
tems in new and existing homes. 

Films may be ordered from the General Electric Co., 2100 
Linden Rd., Zanesville, Ohio. Special prices are available for 
package orders. 


NEMA Heating Symposium 


The National Electrical Manufacturers Assn. has announced 
that the Second National Electric Space Heating Symposium 
and Exhibition will be held on March 19, 20, and 21, 1962, 
at the Hotel Sherman in Chicago, Ill. 

Proceedings of the very successful First Symposium (see Elec- 
trical Construction and Maintenance, April, 1960, pages 73 
and 279), have been published in the form of a 232-page 
handbook covering subjects which range from the selling and 
promotion of electric heat to technical discussions of insulation, 
control heat loss, and heating equipment. Copies are avail- 
able at $5 each; 5 to 25 copies, $4 each; 26 or more, $3.50 
each. Send orders to the Electric House Heating Equipment 
Section, NEMA, 155 E. 44th St., New York 17, N. Y. 
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American Airlines Specifies 


High Level 
Hangar Lighting 


Dual-reflector luminaires, equipped with color-corrected mercury 


vapor lamps, provide a uniform level of 65 footcandles through- 


out American’s new hangar at New York’s Idlewild Airport. 


LIGHTING level of 65 foot- 

candles average has been in- 

stalled in American Airlines’ 
recently completed new airplane 
hangar at New York’s Interna- 
tional Airport at Idlewild. This is 
considerably higher than that in 
for this purpose, and 
is such that no portable stanchion 
lights are required, even for close- 
up mechanical work. Further, the 
lighting is of such uniformity that 
there discernible shadows 
beneath berthed planes. 


general use 


are no 
Color-corrected mercury vapor 
lamps, in Holophane high-bay pris- 
matic glass reflectors, were used to 
provide this high quality lighting 
job. These lamps are powered by 
277-volt circuits fed from a 480/- 
277-volt bus duct. 

The huge hangar building is 
large enough to shelter ten giant 
new jet planes simultaneously, and 
is integral with American’s newly- 
built and recently-opened passenger 
terminal at Idlewild. 

The overall hangar is 756 ft long 
by 356 ft It is partitioned 
into three longitudinal sections by 
means of two interior walls. The 
two outer hangar sections, each 140 
ft wide, are for planes, and the 
74-ft wide 

I 


wide. 


center section is for 
and storage 


The two partition walls are 


offices, classrooms, 
areas. 
each recessed at five equi-spaced 
intervals to accommodate the noses 
of the 707 jets now being operated 
by American. 

The roof is supported on canti- 
mounted on columns 
built into the partition walls. The 
lower members of the trusses rise 
from a height of approximately 32 
ft at the partition wall, to approxi- 
mately 44 ft at the outside wall. 


lever trusses 
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This high outside wall gives clear- 
ance for the tails of jetliners. 
Other relatively new Idlewild 
hangars have had to be altered to 
accommodate the high 
of the new jets. 

In planning the lighting system, 
illumination level, the 
suitable lighting equipment, 
structural restrictions, and mainte- 
nance requirements were all taken 
into consideration. 

The illumination level 
determined by airline engi- 
neers after conferring with their 
engineering consultants, and it was 
decided that a maintained uniform 
level of 60 to 65 footcandles would 
a Ft 


stabilizers 


a desired 
most 


desired 
was 


be specified for a location of 
6 in. above the hangar floor. 

In selecting a lighting system for 
this project, lighting calculations 
were made for both fluorescent and 
mercury vapor lamp systems. These 
calculations indicated that for each 
5-plane, 140-ft by 756-ft area, there 
would be required: 

(A) 858 8-ft, 2-light, 1500-ma 
fluorescent luminaires, with a con- 
nected load of 412 kw, or 

(B) 740 open bottem, open top 
prismatic glass high bay reflectors 
with 100-watt color-corrected 
mercury vapor lamp per reflector, 
with a connected load of 333 kw. 
Based in part on this study, and in 


one 


part on other factors such as ease 
of relamping, and estimated main- 
mercury 
system was selected. 

From a maintenance standpoint, 
decided to mount the re- 
flector units in a fixed position, and 
to use a mobile elevating platform 
for lamp replacement and cleaning. 
Under operating schedules already 
adopted, burned out lamps are to be 


tenance cost, the vapor 


it was 


replaced monthly. With a total of 
1440 mercury lamps involved, it is 
estimated that relamping can be 
handled easily by the’ regular 
maintenance crew. 

In specifying the mercury vapor 
lamps, there was a choice between 
single 1000-watt units and twin 
400-watt units. The economics 
slightly favored single units, but 
practical considerations pointed to 
the twin units. Structural mem- 
bers of the trusses made spacing of 
the 1000-watt units difficult—if 
spaced as required to provide the 
desired illumination, spacing would 
not be symmetrical and would con- 
flict with structural elements in 
some Jocations. If spaced uniformly, 
more units than necessary would 
have been required. Therefore, twin 
400-watt units were installed. The 
twin units have the added ad- 
vantage of reducing the intercep- 
tion of light by planes in the 
hangar; the more lighting units 
there are, the less the obstruction 
of the light output by objects in the 
lighted area. 

The lights were spaced on 20-ft 
centers across the hangar, but due 
to the location of 20-ft-on-center 
roof and interconnecting 
members, they were placed on 15-ft 
centers in the lengthwise direction. 
They are at the same heights as the 
lower surfaces of the roof trusses. 
In most locations, the twin units 
straddle crossed struts which brace 
lower members of adjacent trusses. 
Nose-bay light spacing is the same 
as in the hangar proper. 

Once this spacing was selected, 
the resultant illumination was 
checked by the ‘“point-by-point’” 
method of calculation. Total foot- 
-andles at selected points in a typi- 


trusses 
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LIGHTING for American Airlines hangar No. 10, Idlewild TWIN REFLECTOR luminaires are spaced 20 feet apart 
Airport, New York City, is by 1440 400-watt color-corrected across width of hangar, and 15 feet apart in each row along 
mercury vapor lamps in Holophane high bay prismatic glass length of hangar. This over-all view is one of two sections, 
reflectors. Lighting level is 65 footcandles each 140-ft wide by 756-ft long. 


Conduit 
and == —— Purlin 
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j reflector 1 
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vopor lamp 


TWIN REFLECTOR luminaire is supported from purlins by conduit and NOSE of giant jet extends into wall par- 
Unistrut members. Both reflectors are lamped with 400-watt mercury tition recess so entire plane will fit into 
lamps except for certain luminaires which use a 1000-watt incandescent hangar. No auxiliary lights are required 
lamp in one reflector, powered by a special ‘night light’’ circuit. This per- when working on plane, due to close spac- 
mits a low level of general illumination when work light is not required. ing of high bay reflector units 


cal 200-square-foot area were cal- The mercury lights in a given Holophane Company, Inc., New 
culated. These calculations, which location are operated only when an York, N. Y., are of the high-bay 
were later verified with a cosine airplane is in this immediate zone. type. The smooth interiors of the 
and color corrected illumination At other times, 1000-watt incan- prismatic glass reflectors collect 
meter, indicated that the selected descent “night lights’ provide very little air borne dust, and are 
spacing was entirely satisfactory sufficient illurination for “walk not affected by corrosion from the 
for meeting original designcriteria. through” purposes. seashore atmosphere in which the 
Power for the installation is The incandescent “night light” hangar is located. 

taken from a 480/277-volt bus lamps replace a mercury vapor lamp From the contractor’s  stand- 
which runs above the rooms of the in one of the twin reflector units at point, and ultimately from the 
center section. More than fifty periodic intervals, and are on 60-ft overall cost viewpoint, the lumi- 
277-volt lighting circuits are con- centers in one direction and 76-ft naires selected also have the ad- 
nected with the main bus. Each centers in the other. They light vantage of being easy to install. 
circuit includes four to six twin up immediately when turned on, Kahn & Jacobs, New York, were 
high-bay prismatic glass reflectors and do not require the brief architects for this hangar building; 
and two-lamp regulated mercury warm-up period as is necessary for Clifton E. Smith and Jaros, Baum 
vapor transformers. Five control the mercury vapor lamps. The in- & Bolles, New York, were con- 
panels are spaced along each parti- candescents are on independent cir- sulting engineers; Turner Con- 
tion wall so that lighting for given cuits, which are serviced from struction Company was general 
hangar areas can be controlled 277/115-volt dry-type transformers. contractor and Lord Electric was 
from within the area. The luminaires, supplied by the electrical contractor. 
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High-Frequency Currents: Key to... 


Vacuum Induction 


High-frequency, vacuum induction, melting furnaces produce super- 
alloys at the Metals Division, Kelsey-Hayes plant. Special equipment 


and installation techniques highlight the electrical requirements. 


By Robert a Lawrie, Project Engineer, Metals Division, Kelsey-Hayes Co., New Hartford, N. Y. 


Hayes Company, New Hart- furnaces have a monthly output of our present and future needs, we 
ford, N. Y., our entire function one million pounds of alloy, which — selected a utility primary supply of 
is the production of superalloys by represents over 50% of the total 115 kv, which feeds transformers 
vacuum induction melting. ‘These capacity of the vacuum induction with a total capacity of 7500 kva. 
superalloys include a variety of melting industry. Because these This equipment, together with 
steels, pure elements and alloys to furnaces operate on high-frequency outdoor switchgear cubicles, is 
meet industry’s increasing de- power, the heart of our operations located in an outdoor substation 
mands for high temperature, high is an adequate electrical distribu- close to the plant. From here three 
strength materials. tion system, 13.2-kv feeders run to three unit 
substations in the plant. Also, two 
2.4-kv feeders supply current to 
three large motor-generator sets 
for the operation of 1000-lb and 
0 \o 5000-lb furnaces. Fig. 1 shows a 
one-line diagram of the primary 
and secondary distribution system. 
While our seven induction 
OUTDOOR a - SUBSTATION furnaces vary considerably in 
+ 2 -3750 kva mechanical and electrical design, 

a a 


transformers the basic electrical principles are 
115/13.2 kv the 


A THE Metals Division, Kelsey- Our seven vacuum induction To maintain voltage stability for 








s 7 
| !—— Future 
3-cycle trip r 


Fates aati aid 0 same. Induction melting is 
13.2kv & ~ 13.2 kv- 1200 the result of the I’R loss caused 
outdoor cubicle ‘g ¢) amp bus by induced currents in the charge 
(material placed inside the coil). 
And the coil produces a varying 
magnetic field, directed alternately 
upward and downward. This action 
can best be thought of as if the coil 
is the primary of a transformer, 
and the charge is the secondary 
with a short-circuited single turn. 
Circulating currents (or eddy cur- 
rents) generate heat because of 
the IR losses. And high-frequency 
current speeds up the melting 
process, because of the well known 
skin effect. 
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Our smallest furnace (18-lb ca- 
“-—— 1 T pacity) is essentially composed of 
FIG. -Primary supply to outdo r supstation is 5 kv. Two 3750-kva transformers 1) a furnace chamber which con- 
handle present load requirements for high-frequency, vacuum induction furnaces . . * : ‘ 

‘ tains an induction unit; 2) molds 
Provisions have been made for future plant growth. From the 13.2-kv outdoor switch Ph: : 
cubicle, feeders supply three unit substations in the plant. Separate 2500-kva trans- and additions maker; 3) vac uum 
former provides 2.4-kv service for three M-G sets, which supply current to the large PUMpIng system for evacuation of 
5000-Ilb furnace. Feeders extend underground from the switch,ard to the p.ant air from the chamber; 4) power 
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supply; 5) capacitor bank; and 6) 
auxiliary equipment. 

The furnace chamber is a cylin- 
drical tank on a vertical axis and 
about 2 ft in diameter by 3 ft high. 
It houses the induction melting 
unit (crucible), molds and addi- 
tions maker. As the heart of the 
vacuum furnace, the crucible holds 
the molten bath, to which additions 
are made at the precise time. After 
the melt, the unit tilts and pours 
molten metal into the molds. Later, 
the ingots will be rolled into bar- 
stock or sheet. 

Construction of the 18-lb crucible 
is comparatively simple, with an 
aluminum frame of bolted construc- 
tion holding the coil. 
duction 


To avoid in- 
heating of the frame, all 
joints are insulated with Transite 
or Synthane. Water-cooled, the 
copper coil is wound in a 
circuit of four turns. Refractory 
material insulates each turn of the 


single 


{-in. copper tubing. 

Furnace power supply for the 18- 
lb unit comes from a motor-gener- 
ator set with a generator output 
of 50 kw, 0-200 volts at 10,000 
cycles. Power output can be varied 
at the generator control panel by an 
operator, who constantly observes 
voltmeter, ammeter, kw and kvar 
meter From observing 
these readings, the 
make precise adjustments accord- 
ing to need. Other equipment 
mounted in the generator control 
panel includes overcurrent relays, 
voltage regulator and temperature 
relays. 

High-frequency output circuits 
require special attention because of 
several factors not prevalent with 
de or low-frequency ac currents. 
At high frequencies, the current 
tends to be concentrated near the 
surface of a conductor. This is due 
to “skin effect,” which increases 
proportionally with the frequency. 
Because of this condition, we use 
very fine stranded welding 
for the output circuit from the 
generator. Because it has more 
current-carrying surfaces, this type 
of cable is more suitable for such 
applications. As a result of skin 
effect, the ampere rating of the 


readings, 
operator can 


cable 
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GENERAL FURNACE AREA includes six vacuum induction furnaces, rang- 


ing in capacity from 100 Ib 
ubstations 


foreground 
1500 kva and 2000 kva, can be seen on the balcony at each 
end of the photo. Aluminum interlocked armored cables, rated at 


to 5000 Ib (rear right.) Two unit 


15 ky, 


provide the primary supply for the unit substations, and they are installed 


in horizontal cable-supporting ladders 


POURING 5000 LB of vacuum induction melted alloy is a precise operation 
Intricate control measures assure perfect pouring. Notice that the entire 


furnace tilts when pouring 


In the upper right hand of photo, technicians 
are checking readings of instruments on the furnace control panel 


Below, 


technicians are examining the pouring operation in the mold chamber. All 


four operators wear 
control adjustments, when needed. 


approxi- 
cycles ; 


cable must be reduced 
mately one-third at 1000 
one-half at 3000 cycles; and two- 
thirds at 10,000 cycles. 

Also important is the lay of con- 
ductors, and such configurations 
are shown in Fig. 2. This arrange- 
ment aids in canceling the adverse 
effect of the magnetic fields. If 
this is not done, high line 
will From the main con- 
tactor, water-cooled copper busbars 


losses 


occur. 


intercom head sets to relay 


information for proper 


carry current to the work coil. 
Here again, due to skin effect, we 
use wide, thin bus bars (3-in. by 
t-in.). Also, care must be taken to 
place the bus bars as close together 
as possible to reduce inductive 
reactance losses. 

To correct the lagging 
factor, caused by the inductance of 
the work coil, four 100-kvar capac- 
itors can be paralleled with the coil. 
By changing tap settings, different 


power 
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CUTAWAY VIEW of 5000-Ib furnace shows essential parts of the pouring 
operation. M-G sets in room behind furnace supply 890-cycle current for 
melting and 30-cycle current for stirring the melt. Note flexible power 
leads, which allow entire furnace to tilt. Several motors supply hydraulic 
systems, which tilt the furnace, and raise or lower the mold table (at the 


right) 
molds are removed. 


values of capacitance can be con- 
nected into the circuit, depending 
on the inductive load. 

Another important function is 
the vacuum system. Vacuum is re- 
quired to remove contaminating 
gases, which adversely affect the 
high-temperature strength of met- 
Through a 3-hp mechanical 
pump and a 1-kw diffusion pump, 
furnace chamber pressure is re- 
duced to 1-10 microns. 


als. 


3,000-Cycle Furnace 


As the furnaces increase in size 
and capacity, they become increas- 
ingly complex. Our 1200-lb furnace 
has a horizontally mounted, cylin- 
drical chamber, 9 ft OD by 11 ft 
and is of double-wall 
struction for water cooling. 
induction coil is 24 in. by 24 in. 
high and has eight parallel circuits 
of two turns, each terminating at 
bar contacts where cooling 
water enters and leaves. A 500-hp 
motor, 440 volts, 3-phase, drives a 


long, con- 


l 
DUS 


single-phase generator, rated at 
300 kw, 0-600 
For circuit impedance matching, a 
autotransformer is con- 
nected after the main contacts. 
And 4200 kvar of parallel capaci- 
tors can be switched into the circuit 
as required. 

For this furnace, 
pumping system 
12-kw diffusion pumps, two 25-hp 
mechanical pumps and one 3-hp 
pump. And in addition, a pump 
control panel houses contactors for 


volts, 3000 cycles. 


variable 


the vacuum 
consists of six 


The 


After pouring is completed, mold table lowers to floor level, where 


the diffusion pump, valve controls, 
pressure gages, temperature gages 
and recorders, safety warning de- 
vices, and miscellaneous controls. 
Powered by a 74-hp motor, a hy- 
draulic system tilts the crucible 
after the melting process. 


5000-Lb Furnace 


Our 5000-lb furnace, at present 
the largest of its kind in the world, 
was conceived by Metals Division 
engineers. To design and engineer 
the electrical portions of the 
furnace, we selected a prominent 
manufacturer from Vasteras, 
Sweden, because of the Swedes’ ex- 
tensive experience with high-fre- 
quency induction furnaces. As a 
result, this furnace, including three 
M-G transformers, control 
equipment and overcurrent devices, 


sets, 


Arrangement of parallel cables for high 
frequency output circuits 


FIG. 2—Cable configurations are impor- 
tant considerations for high-frequency cir- 
cuits. Alternately arranging conductors as 
shown aids in canceling the adverse ef- 
fect of the high-frequency magnetic 
fields. This reduces inductive reactance 
losses, which minimizes line losses. 


is of Swedish design. The vacuum 
system and much of the miscellane- 
ous equipment was manufactured 
in the United States. 

This huge furnace can draw a 
maximum tank circuit current of 
about 28,000 amps, with a _ total 
power consumption of 1300 kw. 
Previously, no one had attempted 
to build a furnace with such rigor- 
ous requirements for operation in 
a high vacuum. We had to solve 
several installation and operating 
problems. But before explaining 
them, a brief description of the 
furnace is necessary. 

Essentially, the furnace consists 
of a melt chamber, mold chamber, 
pumping system, power supply, 
hydraulic system and miscellaneous 
auxiliary equipment. Located ad- 
jacent to the furnace is a 4000-sq-ft 
motor-generator room for power 
supply and related apparatus. 

The water-cooled melt chamber 
measures 6 ft by 12 ft and is sup- 
ported on two hydraulic cylinders, 
which also tilt the entire chamber. 
After a hydraulic ram lifts the cru- 
cible into the melt chamber, the 
bottom cover is bolted on. Then 
eight water-cooled, 1000 MCM, flex- 
ible power leads are attached, and 
the ram recedes into the floor. 

Rectangular copper tubing, 14 in. 
by 1 in., forms four parallel cir- 
cuits of five turns each for the 
water-cooled work coil, which 
measures 33 in. by 43 in. In addi- 
tion to supporting the coils, silicon 
iron laminations contain the high- 
frequency flux produced by the 
coils. 

In the mold chamber, 
molds are placed on a mold table, 
which can be rotated by remote con- 
trol. When molds are positioned at 
floor level, a hydraulic ram, driven 
by a 40-hp pump, lifts the table 
into position. Then, control devices 
automatically level the table. 

Operating vacuum in the mam- 
moth furnace compares to that of 
a vacuum tube. For the vacuum 
pumping system, we use 12 36-kw 
diffusion pumps, five 25-hp mechan- 
ical pumps, and two 3-hp mechan- 
ical pumps. All pumps can _ be 
valved into a main manifold via 
remote-controlled poppet valves, as 
needed. Thermostats control the 
water-cooled diffusion pumps; and 
flow switches, pressure switches and 
overcurrent relays provide protec- 
tion for the pumps. At the pump 
control panel, the entire system is 
controlled and monitored. This 
makes it possible for the furnace 


several 
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TWO SHUNT-CONNECTED, 550-kva, 

single-phase generators, by 600 
wound-rotor motors, supply 1100 kva of 
s of 5000-Ib furnace 


driven 


ing proces 


operator to read thermocouple-type 
pressure gages, which indicate 
pressure at nine different points in 
the furnace chamber and pumping 
system. In addition, a recorder 
plots the pressure throughout the 
melt cycle, and another in- 
the the 
bath. 
shunt-connected, 
890-cycle, single-phase 
generators, driven by 600 hp, 2.4 
kv, 3-phase wound-rotor motors, 
supply the power for melting. 
cause the rotor of a high frequency 
generator is quite heavy, engineers 
selected the wound-rotor motor 
it has a high starting torque. 

For mixing the molten bath, a 
third M-G set provides 30-cycle cur- 
rent. When applied to the coil, this 
low-frequency current produces a 
mixing action in the molten bath. 
This effectively carries harmful 
gases and contaminants to the sur- 
face, where they are evacuated from 
the melt. With a power factor of 
only 20%, the 800-kva, 600-volt, 30- 
2-phase generator required a 
200-hp motor to drive it. 

A complex bus bar system carries 
high-frequency current from the 
generator—through capaci- 
an autotransformer and a 
parallel capacitor bank—to the 
point where the flexible power leads 
to the coil. Besides block- 
ing the 30-cycle from the 
890-cycle generators, the series 
capacitors help to correct the power 


recorder 
dicates of 
molten 

Two 
440-volt, 


temperature 


550-kva, 


3 e- 


as 


] 
cycle, 


series 
tors, 


connect 
power 


factor. 

Impedance matching is accom- 
plished with a 1200-kva autotrans- 
former. Ratios of 600 to 600-750- 
900 can be obtained through remote 
control operation. This air-cooled 
transformer is in a separate fire- 
proof room, and integral relays pro- 
tect the transformer from over- 
loads. 
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890-cycle, 
2.4-kv, 3-phase 


power for the melt- 


To 
factor, 1 
pacitors 


correct the 
8,000 kvar 
can be swi 
circuit as required. 
ing of the Swedis 


itors practically eliminates serious 


And overcu 
age relays give addec 


shorts. 


High f 


J Kw 


single 


very 


NEW INSULATION is applied to coils of induction unit 
which holds metal for melting by high-frequency current 
Coils are copper tubes and are cooled by water continuously 
flowing through them. 


Several thousand feet of j-in. by 
12-in. bus bars form a geometrical 
jungle of copper. To handle the 
high circulating-tank-circuit cur- 
rent, eight bus bars run in multiple. 
Additional runs are required for 
the low-frequency stirring current. 
Continued on page 190 
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DUAL FREQUENCY POWER CIRCUIT - 5000LB. FURNACE 


FIG. 3 
wiring, which supply th 
ing is 890 cycles, and 
Series capacitors block 


pacitors and a variable autotransformer match 


quirements during each 


Sketch shows equipment and circuit arrangements for the dual-cycle power 


e world’s largest vacuum induction furnace. Circuit for melt 
30-cycle current stirs the molten bath to remove impurities 
30-cycle current from the 890-cycle generators. Other ca 
impedances according to load re- 
melt cycle. 
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Methods Make the 


Practical production-line techniques simplified installation of 24,000 


luminaires in California office building, while cooperation between 


contractor and equipment suppliers reduced time and effort. 


By Lawrence ae Hultgren, Senior Engineer, Foothill Electric Corporation, Oakland, Calif. 


IGHTING and wiring a million-sq-ft office struc- 

ture having 14,000 luminaires built into an 

acoustical ceiling demonstrated that even small 
efficiencies in oft-repeated procedures can effect im- 
pressive overall savings of time and effort. And, 
while “large jobs are merely summations of many 
smaller jobs,” it is obvious that many methods de- 
vised for large-scale use can readily be adapted to 
practical service on less-spectacular jobs as well. 


FLATBED TRUCK delivered crated lighting fixtures to 
project site; each case containing 21 two-lamp luminaires 
und labeled for delivery to specified floor in accordance 
with master shipping schedule. Arrivals of trucks were 
cheduled so that fixtures were delivered as needed, e.im 
inating necessity for central storage area with related chore 
of double handling 


This certainly is true in connection with proced- 
ures developed for use on the new Kaiser Center in 
Oakland, Calif., where mass-assembly techniques 
were applied abundantly, and where several job-site 
procedures practically maintained the uninterrupted 
continuity of factory production-line sequences. 

Take for example the delivery and installation of 
lighting fixtures, as illustrated by the accompanying 
photographs. 


ANGLE IRON FRAME constructed on principle of ice-tongs 
was used to grip and hoist fixture crates to designated floors; 
a boom-crane overhanging the roof parapet of the 28-story 
building being used as the hoisting power medium. Note 
pivoted arrangement of tongs, whereby downward weight of 
crate tends to tighten inward pressure of side frames 


TONGS WERE USED to unload fixture crates from trucks to 
ground-level platform. There they were placed on dollies, 
rolled onto a hoisting cage and raised to the desired floor 
They were then rolled off the hoist cage and wheeled directly 
to the floor area where installation work proceeded 





Difference 


TONG LEGS WERE SPREAD so that frames could 
slide down over sides of fixture crates. Then, with 
crate supported by bottom lips of side members 
signal was given to “‘hoist away.’’ Note nest of 
plywood dollies in foreground; each dolly dimen 
sioned to match bottoms of identical crates, also 
equipped with four casters each to permit maxi 
mum turning and rolling ease when in use 


WITH DOLLIES IN PLACE beneath PIGEONHOLE CONSTRUCTION of plywood crates 
designation-tagged crates, boxes is indicated by this unloading action shot. As 
were moved directly from window- noted, individual fixtures were additionally pro- 
wall swing-in receiving point to ex tected by corrugated cardboard sleeves. With 


TWO-MAN TEAM was formed to 
minimize waste motion; one worker 
removing fixtures from crate and 
passing them up to teammate who 


act position where fixtures were to 
be installed. This procedure again 
eliminated intermediate local stor 
age and double handling of lum 


hinged front panel of crate unlatched and flipped 
up and backwards, fixtures could be removed with 
maximum speed and ease, after which empty crates 
were returned to manufacturer for reuse. 


clipped them into position and con- 
nected branch-circuit leads. Spe- 
cially designed for this project un- 
der the name of Stargazer, fixtures 


inaires, while constant containment 
in cases provided fixtures with 
maximum protection against dam 
age during shipment 


RADIANT CEILING grid 


series of 


consists of 
large-diameter supply and re 
turn header pipes, with smaller-diameter 
pipes welded to same and extending at 
right angles to provide multiple 
channels for circulation of hot or cold 
water, depending upon season, winds, and 
intensity of outdoor sunlight 
trol is instrumented by 
pumps and thermostats 


flow 


Zone con 
local circulation 
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CONSTRUCTION VIEW clearly 
radiant pipe grid, with circulation pumps 
and water mains above, and with light- 
ing fixtures and acoustical panels 
snapped into place beneath them. Note 
that fixture has been equipped with dis- 
tinctive small-cell aluminum light-shield- 
ing louvered bottom panel. Operation of 
lighting is at 277 volts, derived from a 
480 Y/277-volt supply. 


shows 


are shallow-recessed 2-lamp units 
equipped with spring side lips that 
snap over pipe-grid forming radi- 
ant-ceiling framework. 


IN ADDITION to year-round temperature 
uniformity obtained by regulating flow of 
hot or cold water through radiant-cei'ing 
grid, fresh-air ventilation is provided by 
means of insulated ducts, flexible vibra 
tionless sleeves and adjustable perfor 
ated flow-ports. Ventilation grille is di- 
mensioned to snap over same basic grid 
that supports lighting fixtures and acous- 
tical ceiling panels 
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BRANCH CIRCUITING for 24,000-fixture lighting system con- CUTTING RIG, operated by foot pedal, was positioned atop 
sists of No. 10 aluminum wire. And, since installation patterns plywood work table so that, when bunched group of nine con- 
are repeated countless times throughout this mammoth office ductors was pulled from reels (in background) and carried out 
structure, mass-assembly methods were advantageously used to front edge of table, required lengths (with slight surplus) 
for pulling-out, measuring and cutting equal-length leads. To would be automatically measured, then cut as a group. This 
augment this operation, special reel rack was used as shown. multiple operation was fast routine with 2-man crew. 


STRIPPING LEADS was accomplished 

quickly and safely by means of electric 

nicking method; heated, rounded low EMT related to fixture circuits was likewise cut in production-line operation, 
pressure blades closing upon, melting and equipped with end connectors and bunched for delivery to specific area on 
stripping insulation in a single, fast op upper floors. Note simple cradle formed from 180-degree bends of EMT and 
eration. Note various dials, levers and supporting framework of lipped channels. With all components prefabri 
yauges to regulate temperature of unit cated, installation and final connections were greatly simplified. 

on-off circuiting of device, and length of 

end-stripping. Without sharp insulation 

cutting blades, nicking of conductors was 

avoided. 


PIGTAIL CONNECTIONS of aluminum 
branch circuit wires were made with use 
of insulated Scotchlok type connectors 
containing internal coiled-spring con- 
struction. Small amounts of high-viscosity 
petroleum compound and sealing paste 
were first squeezed directly into con- 
nector caps to insure positive contact 
between conductors. 


CONTACT AREAS between branch-cir- 
cuit conductors were brought into inti- 
mate contact by contractive force of 
springs inside insulated connectors. With 
strong-coiled internal springs resisting any 
tendency to loosen or relax grip, good 
connections were consistent!’ obta -c4 
Terminal connections of branch circuit- 
ing in distribution panels were maae by 
“laying in’’ eye-loops. 
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e ESTIMATING FORUM-III 


it Costs Money to Switch 


To “Unfamiliar’ Work 


By Ray Ashley, Research and Consulting Engineer, Oak Park, Ill. 


STATEMENT: 


Electrical contractor James specializes in residen- 
tial wiring. He enjoys an annual volume approach- 
ing $500,000 and normally employs an average crew 
of 30 men. He was asked to figure the electrical 
work (estimated cost, about $200,000) for a factory 


QUESTION: 


addition. A friend with the firm erecting the build- 
ing assured James preferential treatment to the tune 
of $5,000 more than the lowest bid if he would do 
the work. Despite this inducement, James refused 
to figure the job. 


Did James do the right thing in passing up this sizable job 


with the inducement that went with it? 


ANSWER: 


Yes. James had neither the equipment nor the organization to 
handle this type of work. It would cost him more than the $5,000 


“premium” to overcome the advantages of more qualified con- 


tractors. 


DISCUSSION: Fig. | -NORMAL ESTIMATE FOR THE INDUSTRIAL PROJECT 


There were many reasons why 
James should not figure this job. 
An industrial project of this type 
normally would have to be com- 


(Contractor organized and equipped for the job) 


MATERIAL 


Base costs (material purchase) $96 ,000 (Payroll) 
Direct job expense (material) 2% 1,920 


pleted in 150 days. This would re- Direct job expense (labor) 6% of 64,000 3,840 


quire an average crew of at least 


15 electricians and a peak of about Total direct job costs $101,760 
25 men. Manpower for his regular Overhead and management Yo 4,070 


work could not tolerate such dilu- 


tion. Even if he could swing it, it Complete job costs $105,830 


would be hard to find many first Return 

rate industrial wiremen among his 

specialized residential crew. If he Sell price 

had to rely on a pickup crew for Sell price 

this job, there would be inherent 

excess labor charges. Sell price 
Other excess costs for estimat- 

ing, engineering and tools would be 

encountered. Chances are he would Fig. 2 

have to use outside estimating and 

engineering services. His costs for 

this would be considerably higher 


5,291 


Material $111,121 
Labor 81,664 


The Job $192,785 


ESTIMATED EXCESS EXPENSES JAMES WOULD 
ENCOUNTER 


(If he were to do the industrial job) 


than that of contractors using their Excess labor (5% of $64,000 base labor cost) 
own organization personnel. Tools Excess estimating and engineering (1% of $160,000) 
for residential work are of a limited Tools purchased for special project 


type. Proper tools for a sizable 


industrial project would require a Total excess expenses. 


’ nes 129 
(Continued on page 162) NOTE: The excess labor costs might run higher. 
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FISHERMAN’S WHARF MOTEL 
has full electrical convenience. Out 
door lighting includes m-v units for 
parking area; inverted ‘‘bullets’’ to 
highlight underside of unique zig 
zag roof; underwater lighting of 
pool behind stone wall; illuminated 
room numbers. 


Luxury Motel 
Goes All-Electric 


Full electrical convenience including heating and cooling comple- 


ments the luxurious appointments at Fisherman’s Wharf Motel in 


St. Clair, Mich. Centralized master indicator panel gives manager 


finger-tip control. 


By W. t. Gove, Market Manager Minneapolis-Honeywell Regulator Company, Minneapolis, Minn. 





ELECTRICAL CONTRACTOR Ross Neal 
Port Huron, Mich., is proud of the motel 
electrical system he installed and helped 
design. He points out master control fa- 
cilities in motel office. 


LL - ELECTRIC convenience 

with the ultimate in efficient 

system and operational control 
is an apt description of Cunning- 
ham’s new Fisherman’s Wharf 
Motel in Michigan. Nestling in the 
sloping bank of the St. Clair river 
some 60 miles north of Detroit, the 
21-unit, 3-level, brick and _field- 
stone structure exudes quality, 
comfort, luxury and convenience 
throughout. 

The $300,000 project is built ad- 
jacent to an existing Cunningham 
restaurant and lounge. In addition 
to the spacious guest units, it in- 
cludes a large meeting room; motel 
office; 3-room manager’s apart- 
ment; outdoor swimming pool and 
well-lighted parking area. 

Owner Stew Cunningham worked 
with Royal Oak architect 
George Lytle and Port Huron elec- 
trical contractor Ross Neal to build 
the type of motel he wanted— 
luxurious comfort and convenience 
for guests and efficient operation 
and maintenance for management. 


closely 


Individual room electric heating 
and cooling and fire detection with 
centralized office control highlight 
the pace-setting design. 


Room Electrical Features 


Each guest unit has a Thermo- 
pane window wall facing the river; 
wall-to-wall carpeting; walnut 
paneling and silk wallpaper; acous- 
tic tile ceiling; folding door screen 
separating main room from guest 
bar, dressing alcove and bath. Com- 
plementing this “plush” decor are 
the following electrical features: 

3aseboard electric heating with 
individual thermostatic control of 
main room and bath. 

Built-in air conditioner with in- 
tegral temperature control. 

Sensing unit for fire alarm sys- 
tem. 

Hushed mercury switches for all 
room lights. 

Piped-in radio programs with in- 
dividual station selector and volume 
controls. 
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MASTER CONTROL CONSOLE behind 


trol of all electric facilities 


BASEBOARD ELECTRIC HEATING units under window wall 
are controlled by room thermostat and master switch in motel 
office. Separate thermostat controls bathroom electric heating 


Bedside control panel with 
switches for reading lamps, televi- 
sion set, “morning call’ buzzer, and 
a “guest message” light. 

3uilt-in ironing board complete 
with electric steam iron, fold-away 
switch control and a_ time-delay 
switch to shut off iron after 30 
minutes. 


Electric Heat Features 


Based on 6,600 degree days and 
a design temperature range of 

10°F to 70°F, calculated heating 
loss for the motel structure was 
92.2 kw. Total connected electric 
heating load is 111.5 kw. Walls are 
insulated with 4 in. of mineral 
wool; ceilings have 6 in.; floors 
have 2 in. of rigid insulation. 

The main room of each 16-ft by 
28-ft guest unit is heated by high- 
wattage baseboard panels located 
under the windows. Most of them 
total 3,900 watts. Two are 3,700 
watts and one, 4,400 watts. A low- 
voltage thermostat controls room 
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registration 
nerve-center of operating efficiency; provides finger-tip con 


desk is 


BEDSIDE PANEL has soft 
knowledge button; desk message signal light; and switches to 


“morning call’ buzzer with ac- 


control reading lights and television 


temperature when the unit is oc- 
cupied. 

Each bathroom has a separate 
thermostat controlling a 500-watt 
baseboard panel and 400 watts of 
radiant heating cable buried in the 
tile floor. 

Like the guest units, the 17-ft by 
23-ft motel office has baseboard 
heating units totaling 5,600 watts. 
The manager’s apartment—living 
room, bedroom, kitchen and bath— 
has a similar heating system total- 
ing 7,300 watts. And the 23-ft by 
32-ft meeting room above the office 
has 8,500 watts of heating capacity. 

Cunningham likes his electric 
heating system because it is clean, 
quiet and requires no maintenance. 
Money can be saved on expensive 
redecoration and system repairs. 
While an acknowledged operating- 
differential exists between 
heating kilowatts and other fuels, 
he estimates it will take a good 
many years for this additional cost 
to equal the savings he pocketed on 
original installation. And there is 


cost 


fire detector (arrow 


INTERIOR OF GUEST UNIT contains luxurious appointments 
and convenient electrical circuit controls. Note sensing unit of 
in acoustic-tile ceiling 


this additional economy “plus.” 
Cunningham pays only for the 
heating kilowatts actually used by 
the guests. With his central control, 
he can cut the heat back to 45 
in any unoccupied unit by merely 
pushing a button on the office 
panel; boost it up to 70° when a 
guest registers. Because of the 
well-insulated design, Cunningham 
figures it takes half a day for a 
unit to cool down to 45° when set 
back, even in bitter January 
weather. 


Master Control Center 


The entire motel is controlled 
electrically by a Motel-Master indi- 
cator panel immediately behind the 
registration desk in the office. 
From this point the manager can 
turn on or off the heat and elec- 
tricity in any guest unit; check the 
temperature in each room; signal 
a guest for morning wakeup or a 
message at the desk; see which 
units are occupied or vacant; im- 
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MAIN SERVICE and distribution board in basement room is BUILT-IN IRONING board in dressing alcove folds up into 
of 2,000-amp capacity. Blank spaces in the 120/240-volt, 3- closet. Integral electric steam iron has automatic shut-off 
phase, 4-wire panels are for 24 motel units to be added later. when board is folded, or after 30 minutes use. 








LZ || 
\/ | | 


AG} Re a? | | occur. Also on this panel are a 
— er oy, | temperature indicator dial and a 
>A) es | | fire alarm silencer button. 

Oe On the sloping console under the 
panel are two rows of control but- 
tons, one row above and one below 
the room key compartments. There 
are five buttons for each guest unit. 

The first button is pushed when 
a guest registers. This lights up 
the yellow “room status” light on 
the panel; also turns on the room 
power to lights, TV, air conditioner, 
iron and other appliances. The clerk 
pushes this button again when a 
guest leaves. This turns off the 
“status” light and cuts off all elec- 
tric power to that unit—a quick and 
easy way to shut off any lights or 
electrical equipment the guest may 
have inadvertently left on. 

The second button turns on the 
heat in the unit to 70°. The guest 
then controls room temperature 
with the thermostat. When he 
leaves, the desk clerk pushes the 
master button again to throttle heat 
back to 45°. 

The next button actuates the soft 

To a “morning call’ buzzer to awaken 

Phe y ERI the guest. He turns it off at his 
cH'3 era ies bedside control panel. 
EEE ———T_____i| The fourth flashes a green light 
ELECTRICAL LAYOUT for typical mete! unit, Note in- on the bedside panel to indicate 
dividual thermostats for bedroom and bathroom heating. a mesage for the guest at the office. 


NRE: ae & B T ge mediately detect a fire should one 
wis. hair cond \ 
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The fifth is a button to check 
room temperatures. A sensing de- 
vice in each room is connected to 
the temperature indicator dial on 
the office panel. Room tempera- 
tures are always checked when a 
guest registers. 

A red fire-alarm light is under 
each room “status” light on the 
panel—one for each guest room. 
These are connected to a fire de- 
tector unit in the room ceiling and 
flash if room temperatures go over 
130°, simultaneously setting off a 
fire siren. To date, the siren oper- 
ated only once—when two happy 
guests held a lighted cigarette to 
the sensing unit to see what would 
happen. They found out. 

A maid control light is an added 
feature. When a maid 
guest room she operates a special 
key-switch to turn on a signal light 
in the office. Removal of the key 
when she leaves turns off the signal. 

Service and distribution equip- 
ment is located in a basement 
room. The 2,000-amp, 120/240-volt, 
3-phase, 4-wire, bus-bar type instal- 
lation is reportedly the largest non- 


enters a 


factory service in that part of 
Michigan. Distribution facilities 
associated with the service have 
built-in spare capacity for 24 addi- 
tional motel units planned. 

In addition, there is a load cen- 
ter in the manager’s apartment. All 
heat-control relays are mounted in 
a special cabinet on the opposite 
side of a partition from the load 
centers supplying the heating cir- 
cuits. Each motel unit has its own 
heating, air conditioning, lighting, 
and general-use circuits. 

To date, this 12,000-sq-ft motel 
the largest electric heating 
installation for electrical contractor 
Ross Neal. Previously he had 20 
homes and a 6-unit apartment proj- 
ect to his credit. Despite the size 
and unique control features, he re- 
ports everything was “straight- 
forward and easy.” 


was 


Other Electrical Features 


Outdoor lighting comprised most 
of the other electrical features of 
the project. Two 30-ft standards, 
each with four 400-watt mercury- 


vapor luminaires, illuminate the 








parking area. Inverted twin alumi- 
num lampholders with R30 75-watt 
bulbs highlight the underside of 
the unique zig-zag roof overhang. 
In addition, each unit has an illumi- 
nated room number. 

The swimming pool has under- 
water lighting. There are two in- 
sect electrocuters, one near the pool 
and one at the river’s edge patio 
near the restaurant. Electric heat- 
ing was also installed in the en- 
trance area of the restaurant. 

Because the existing restaurant 
has gas heating and cooking, gas 
was used to heat water for the 
35,000-gal pool, bath water and for 
laundry appliances. Cunningham 
has commercial equipment to han- 
dle the restaurant and motel linen 
as well as uniforms. 

Plans for the 24-unit addition 
will be all-electric too. Electrical 
features will duplicate those of the 
present motel. Feeders and circuits 
will be carried under the highway 
to the existing service equipment. 
The future units will be electrically 
controlled from the master panel 
in the existing motel office. 
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MAIN 12-KV SWITCHING STATION for 


San Diego marine terminal is pad 
mounted weatherproof installation contain 


new 


ing 250-mva 1200-amp air circuit breakers 


underground shielded feed 
ers; either one of which can serve any or 


related to two 


13 local transformers in this flexible 


listribution system 


TYPICAL UNDERGROUND VAULT shows one of 26 15-kv 400-amp 
load-break oil switches (at left) equipped with stud-bushing compart 
ments (below) that permit connection of additional cables without tak 


ing switches out of service 
(at right 


Group of 50-kva single-phase transformers 
are equipped with emergency overload features and current 


limiting breakers that protect primary circuiting and transformer wind 


ings alike. 


Port of San Diego's growth dictated creation of unique .. . 


12-KV Underground 


Twin shielded feeders plus 26 submersible load-break 


switches having multiple contacts and stud bushings 


permit: 1) System to be used either as loop or radial 


installation: 2) any substation transformer to be 


isolated or served by either feeder, and 3) system 


to be expanded without interruption of service. 


Installation was by Standard Electric Contracting, Inc., 


of Chula Vista, Calif. 


By Willis L. Lipscomb, 


quirements at the Port of San 

Diego is a tough problem, for 
the lusty growth of this, the west- 
coast’s third-largest marine center, 
is dictating the steady addition of 
docking, cargo-handling and 
storage facilities. And, since pres- 
ent growth trends show little in- 
clination to diminish, Port authori- 


K : EPING abreast of shipping re- 


new 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


Consulting Electrical Engineer 


ties have wisely subscribed to a 
long-range expansion and modern- 
ization plan which was recently in- 
augurated by creation of a new 
Tenth Avenue Terminal. 

Already rated by international 
shipping analysts as being among 
the world’s most modern marine 
terminals, this new 90-acre facility 
includes a _ half-mile-long quay 


where nine ocean-going freighters 
can load or unload simultaneously ; 
each of these nine positions being 
equipped with motorized oil-bunk- 
ering equipment plus quay-side 
“mounds” to provide ships with 
shore power and telephone service. 
Plans also call for two gantry 
cranes powered by 800-hp motors; 
10 acres of transit sheds; 17 acres 
for warehousing cargo awaiting 
transfer to or from ships, trucks 
or trains; modern illumination that 
includes street, protective and 
functional lighting equipped with 
automatic as well as manual con- 
trols; electric cathodic protection 
for steel piling in the quay wall; 
extensive intercom, telephone and 
fire-alarm systems, with master 
alarm boxes mounted conveniently 
on exteriors of all buildings, light- 
ing towers and poles, and with red 
lights mounted above boxes to 
plainly identify the calling station 
in event of an emergency. 
Translated electrically, this de- 
velopment emphasizes the need for 
dependable power. And, as a key 
component in this demand, a 12- 


- . AUGUST, 1960 








“mounds 
(left 


side 


power 


and telephone facilities 


‘ provide moored ship-going freighters with shore-based 


right Holes in reinforced-con 


crete protective structures permit connecting cables to be extended 


etween ship and 


underground feeders radiating 
in turn, are served through 


article, 


shore terminal plugs 
from 


imulated loop 


Mounds are energized through 
local which, 
this 


transformers vaults 


ystem discussed in 





LENSED FLUORESCENT LUMINAIRES are 
mounted above transit shed and warehouse 
doors for local illumination, while pole- 
mounted mercury-vapor units provide gen- 
eral illumination along half-mile-long quay. 
This new 90-acre terminal is also equipped 
with intercom, telephone and fire alarm 
systems; master alarm boxes for the latter, 
with identifying red signal lights above 
them, being mounted on building exteriors 
and free-standing lighting poles 


Loop for Marine Center 


kv underground distribution 
tem has been installed which should 
provide adequate service for some 
come. Should present 
growth accelerate, however, switch- 


Sys- 


years to 


gear now installed could readily be 
incorporated into an expanded sys- 
tem capable of serving a 
second, adjacently-located terminal 
which would be equal in size to the 
facility just completed. 

This distribution com- 
bines dependability with flexibility, 
for two 12-kv duct-contained feed- 
ers extend from the main switch- 
board in such a manner that they 
can 


also 


system 


either independ- 
ently, with each feeder serving half 
of the load-centers on the terminal 


be operated 


site, or (by adjusting oil switches 
and 
used 
the trans- 


manholes 
vaults), either feeder could be 
to carry power to all of 
former substations. 
While normal procedure is to use 
the two feeders as separate radial 
runs, switching provisions can ef- 
fectively simulate loop conditions 
whereby any given section of either 
feeder could be isolated should a 


located variously in 


fault condition develop. With this 
provision, any power outage of long 
duration would be unlikely. 

Each 12-kv, 3-phase, 3-wire 
feeder is energized through a 250- 
mva, 13.8-kv, 1200-amp air circuit 
breaker provided with relay over- 
current protection, while approxi- 
mately 12,000 ft of 15-kv, 
19-strand, shielded 
paper insulated, 


3-con- 
ductor, copper 


cable lead cov- 
ered, neoprene jacketed) was used 
to form this basic distribution sys- 
tem $1200-kva 
with a load factor of 75‘ 


All 


mersible, each being rated for 


having a capacity 
load-break switches are sub- 
tOU 
amps at 15-kv, and each being pro- 
vided with multiple switching 
tacts so that any transformer in the 
system either completely 
connected to either one 
of the two underground feeders. In 
the complete installation, a total of 
26 such 


con- 


can be 
isolated, or 


one of 
two types being a 3-way unit serv- 
ing the function of three separate 
switches (1- loop-through, 2- isolat- 
ing, and 3- double-throw), while the 
second type is a 4-way unit that 


switches is used: 


permits combinations of loads and 
feeders to be established through 
various arrangements of load-break 
disconnects. It is also pertinent to 
mention that stud-bushing 
partments are provided on _ all 
switching assemblies so that the 
system be expanded without 
interrupting service to substations. 

These various features of flexibil- 
ity, dependability, safety and ease 
of expansion constitute a system of 


com- 


can 


inique design. And, equally impor- 
tant, the dollar investment in 
system 
than 


this 
greater 
provide 


appears to be no 
that expended to 
benefits to similar 
located in other 
Finally, it may be stated that ship- 
ping interests and San Diego 
harbor authorities concur that the 
installation fully achieves all in- 
itially-established objectives. 
Terminal facilities were planned 
by Harbor Engineer Joachim E. 
Liebmann; with Willis L. Lipscomb, 
Consulting E. E., designing the 
electrical system which was _in- 
stalled by Standard Electric Con- 
tracting, Inc., of Chula Vista. 


lesser marine 


projects ports. 
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How to Prolong the 
Life of Motors 


Simple maintenance checks can cut motor burnouts and costly repairs. 


An overheated motor indicates a short life expectancy, and the author 


describes possible causes and remedies where overheating is detected. 


By a Watts, A.M.1.E.E., Southampton, England 


HEN an electric motor is 
turned on, heat generates in- 
ternally because of various 
As a result its temperature 
rises gradually. When its tempera- 
ture rises, heat dissipates from the 
motor at an increasing 
radiation, convection air currents, 
and usually by air which is blown 
over the windings or motor 
Under constant load the motor 
eventually reaches a constant tem- 
perature, where the rate of heat dis- 
sipation equals the rate of heat 
accumulation (Fig. 1). Constant 
temperature more rapidly 
with a highly ventilated high-speed 
motor than with an enclosed or slow- 
Other things being 
equal, the losses and heat generation 


] 
iosses. 
rate by 


Case, 


occurs 
speed motor. 


50: — 


45| 


Temperature -rise (°C.) 


4 


in a motor of a given horsepower 
depend on its efficiency. Machines 
are designed so that, if used under 
normal conditions with rated load, 
the motor temperature will be lim- 
ited. And there will be no undue 
deterioration of its insulating ma- 
terials. 


Motor Life and Temperature 


The normal life of a motor de- 
pends very lIsrgely on the tempera- 
ture at which it is allowed to op- 
erate. And the permissible tem- 
perature depends on the class of in- 
sulating materials used in its con- 
struction. Fig. 2 gives an indication 
of the possible life of motors at dif- 
ferent temperatures. To prolong mo- 


—*s _ “ - 4 


5 6 10 


Time (hours) 


FIG. 


enclosed ac motor. 


Under 


1—TEMPERATURE-RISE TIME CURVES are for ao small 


constant 


load a motor eventually 


reaches a constant temperature, where the rate of heat dissipa- 
tion equals the rate of heat accumulation. 


tor life, operating conditions should 
be controlled so as to limit the mo- 
tor temperature. Any indication of 
overheating should be quickly de- 
tected in order that the cause can 
be diagnosed and rectified 
damage occurs. 

Insulating materials used in elec- 
tric motors are listed in certain 
classes. And the class of insulation 
is usually marked on the motor 
nameplate or stated in the maker’s 
literature. Class A insulations con- 
sist of organic materials such as 
cotton, silk or paper. They are im- 
pregnated with a liquid dielectric 
such as varnish or enamel, and are 
designed to operate at a maximum 
temperature of 105 C. Class E ma- 
terials have a maximum designed 
operating temperature of 120 C. 
For Class B materials (mica, fiber- 
glass or held together 
with an inor.;anic binder, the maxi- 
mum designed temperature is 130 
C. For Class F materials, up to 155 
C temperatures are tolerable. Class 
H insulation consists of inorganic 
materials, which include silicone 
elastomer and combinations of ma- 
terials such as fiberglass, asbestos, 
or mica. They are held together 
with silicone resins. Class H insula- 
tion has a maximum permissible 
temperature of 180 C. 


before 


asbestos ) 


Temperature Measurements 


If possible, a periodical check of 
the temperature of each motor 
should be made. If the motor ap- 
pears hot when tested by hand, and 
there is no readily apparent cause, 
it is advisable to measure the tem- 
perature accurately. Where the 
windings and/or winding cores are 
accessible, a mercury thermometer 
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Life and heating of electric 


Estimated minimum life 
Months 


Days 





motors 








100 


150 200 


Hot-spot temperature of windings (°C.) 


FIG. 2—ESTIMATED LIFE EXPECTANCY of Class A, B and H motor wind- 
ing insulations is shown in the chart at different winding temperatures. 
To extend motor life, operating conditions should be controlled so as to 


limit the motor temperature. 


may be used. The thermometer bulb 
should rest on the hottest external 
surface of the windings or the iron 
cores with which the windings are 
in contact. For correct results, 
parts of the bulb that do not con- 
tact the tested surface should be 
well covered by a pad of felt, cotton, 
wool, or other non-conducting ma- 
terial. 

It is important to note that the 
hottest spot will be in the interior 
of the windings, which cannot be 
reached by a thermometer. For a 
reasonable motor life the tempera- 
ture of any accessible part of the 
winding, or of the core in contact 
with the winding (as measured by 
the thermometer), should not ex- 
ceed the ambient temperature plus 
the value given in Column 3 of Ta- 
ble 1. If the ambient temperature 
exceeds 40 C, the permissible tem- 
perature-rise should be correspond- 
ingly reduced. 

In some cases a motor contains 
embedded temperature detectors, 
thermocouples, or resistance ther- 
mometers. If the motor life is not 
to be shortened considerably, the 
temperature indicated by any such 
device should not exceed the am- 
bient temperature plus the value 
given in Column 4 of Table 1. Again 
the permissible temperature rise 
should be reduced proportionately 
when the ambient temperature ex- 
ceeds 40 C. 

Another method of calculating the 
average temperature of the wind- 


ings is by measuring the increase 
of resistance of the heated wind- 
This involves very accurate 
measurements by passing direct 
current through the windings. The 
(R.) of the wind- 
ings should first be measured when 
the machine is at the temperature 
(T. C) of the surrounding atmos- 
phere. In a large machine this may 
involve measuring this resistance 
after the machine has been stand- 
ing for 24 hrs or even longer. After 
running the machine normally the 
hot resistance (R,) of the windings 
should be quickly measured again 
immediately after the motor has 
been shut down. The temperature 
T, C of the hot windings then 


ings. 


cold resistance 


equals R,/R. (T. + 234.5) — 234.5. 
Again, the maximum permissible 
temperature should not exceed the 
ambient temperature plus the value 
given in Column 4 of Table 7, with 
reduced temperature-rise if the am- 
bient temperature exceeds 40 C. 


Faulty Ventilation 


Inefficient ventilation is a com- 
mon cause of motor overheating 
even when rated voltage and cur- 
rent are correctly applied. This 
may be due to an accumulation of 
foreign matter in the air duct of a 
pipe-ventilated motor or on the 
case, ventilating screens or wind- 
ings of other types of motors. In 
dirty locations, totally enclosed fan- 
cooled motors or pipe-ventilated 
motors are desirable. Even then, 
overheating may occur from install- 
ing the motor in a confined space or 
in a hot-air pocket, which is closed 
at the top. Adequate ventilators are 
needed in such locations. 

On the other hand a motor can 
overheat on normal load if the am- 
bient air temperature is too high. 
If necessary, the motor should be 
shielded from a nearby source of 
heat to avoid heating by radiation 
from the hot source. And it should 
be ventilated by air drawn from a 
cool source. It is often possible to 
drive machines in a hot room 
through an extended shaft from a 
motor in a cooler location. 

A possible solution to the prob- 
lem of using a motor in a hot posi- 
tion is to use one of greater horse- 
power than the load requires. While 
the motor will take its normal mag- 
netizing current, the load compo- 
nent of the motor current will then 
be less than normal, thus limiting the 


n 


circult 


FIG. 3—DISTRIBUTION OF CURRENT in delta-connected stator windings is affected 
by an open circuit in one leg of a 3-phase circuit. A shows the current flow at the 
instant X in the ac cycle. B shows current flow under normal circuit conditions, and 
C shows the current flow with one phase open. 
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Maximum 
Class of 
insulating 


permissible 
“hot-spot” 


material. temperature. 


A 105°C. 
E 120°C. 
B 130°C. 
F 155°C. 
H 180°C. 











of windings or core 


Maximum 
permissible 
temperature rise 
by rise-of-resistance 
method or embedded 
temperature 
detector. 


60°C. 
70°C. 
80°C. 
105°C. 
125°C. 


Maximum 
permissible 
temperature rise 


measured by 
thermometer. 


55°C. 
65°C. 
75°C. 
95°C. 
115°C. 











TABLE 1—MOTOR WINDING INSULATIONS ore rated in various classes. The maxi- 
mum operating temperature limits for Class A, B, E, F and H insulations are given 


in the table 





Percentage of 
full-load current 
in the two 


Motor loading 
expressed as a 
percentage of rated 
full-load current. 


sound lines R and B 
with third line W 
open-circuited. 


40 58 
45 67 
50 78 
55 89 
60 102 
65 116 
70 132 
75 147 
80 165 
85 183 
90 200 
95 222 
100 242 











Percentage of 
full-load current 
in phase F 
of motor windings 
with third line W 
open-circuited. 


Percentage of 
full-load current 
in phases D and E 
of motor windings 
with third line W 
open-circuited. 


35 83 
40 95 
46 106 
53 
60 


68 
75 
85 
95 
104 
5 
125 
136 


257 
280 











TABLE 2—CURRENT DISTRIBUTION in a 3-phase, delta-connected induction motor 
will vary according to the motor loading when one phase opens. Phase markings in 


the table refer to those shown in Fig 3. 


rate of heating of the conductors 
and the temperature rise of the 
motor, to keep the hot-spot tempera- 
ture within bounds. However, the 
motor will have a lower efficiency 
and power factor than normal. If 
this method has to be adopted the 
use of a motor having insulation 
which is capable of high-tempera- 
ture operation will limit the physi- 
cal size of motor required. 
Overheating may occur in some 
parts of the motor windings if the 
voltages between phases at the 
motor terminals are unequal, in 
which case the currents to each 
line terminal of the motor and 
starter also will not be equal. The 
cause may be a fault on the supply 
to the premises, unbalanced single- 
phase loads on the installation, or a 


high resistance in one line as might 
result from a loose connection, 
faulty contact or the like. A similar 
effect may be experienced if there 
is an open circuit in one supply line 
that feeds the motor in question and 
also feeds one or more other motors, 
which are in operation. 

If an open circuit occurs in one 
of the lines to one motor only, the 
motor will not be self starting when 
switched on at rest. If the open cir- 
cuit occurs when the motor is run- 
ning the current in two lines will 
increase, the current in the open- 
circuited line will fall to zero, and 
the voltages on the motor side of 
the break will be somewhat unequal. 
Fig. 3 shows how the distribution 
of current in delta-connected stator 
windings is affected by such an open 


circuit. Fig. 3b shows the current 
flow at the instant X in the ac cycle 
shown in Fig. 3a under normal con- 
ditions; while Fig. 3c shows the dis- 
tribution when running with an 
open-circuited line W. 

Table 2 shows the currents in 
various parts of the delta-connected 
stator windings on various loads. It 
will be noted that one phase F may 
become seriously overloaded with- 
out the current in the other two 
lines reaching the operating value 
of an overload release. Thus the 
motor may be left overheating on 
load. 

An open circuit may be due to a 
melted fuse, faulty contact, loose 
or broken connection, or a burned 
conductor. It is important that all 
connections be kept clean and tight, 
spring washers or locknuts being 
used to secure all screwed or bolted 
connections that are subject to vi- 
bration. The fuses in each pole pro- 
tecting a 3-phase motor must be 
the same size. Otherwise, one small 
fuse might melt, possibly during 
starting, and leave the motor single- 
phasing through the other two 
(larger) fuses. Expensive motors, 
and motors used on lines where an 
open circuit is likely, can be 
given special protection against this 
risk by a protective device, which 
operates on unequal line currents as 
well as excessive current. 


Electrical Faults 


Unequal currents to a motor, with 
equal voltages of normal value be- 
tween the phases, may indicate a 
fault in the motor circuit such as an 
open circuit, short circuit or a 
ground. If resistance measurements 
between pairs of stator terminals 
give unequal readings, the cause may 
be an open circuit or a short circuit. 
The former fault may result in over- 
heating of the sound part of the 
windings, while a _ short circuit 
causes rapid burning, smoking, em- 
brittlement or discoloration of the 
short-circuited windings. A ground 
may cause overheating of part of 
the motor. It may be detected by 
using an insulation-resistance test 
set, or by applying a suitable supply 
through a test lamp between the 
motor terminals and case. 

Table 3 sums up various causes 
of overheating, together with the 
indications of the various possible 
defects. Removal of such causes of 
overheating as soon as possible may 
considerably prolong the life of a 
motor, as well as avoid direct and 
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consequential expenses, which 
might be involved should a break- 
down occur. 

Still another cause of motor over- 
heating is excessive current in some 
or all parts of the windings. The 
rate of heat generation in conduc- 
tors is proportional to I’, Thus 10% 
excess current causes heat genera- 
tion at 21% above the designed 
rate. To measure the current in 
each supply line to the starter of 
a hot motor, use a “clamp on” am- 
meter. The subsequent readings 
should be compared with the full- 
load current marked on the motor 
or as given in Table 430-150 of the 
1959 NEC. The full-load current of 
a motor of a given horsepower is 
inversely proportional to the rated 
voltage. It may also be advisable 
to measure the voltage between each 
pair of motor terminals. 

If there are equal but excessive 
currents in each supply line, and 
voltages are normal and equal at the 
motor, mechanical overload should 
be suspected. On the other hand, 
there may be too many machines 
driven by the motor. The driven 
machine may be out of adjustment, 
incorrectly used, driven at too high 
a speed or fed at too high a rate; 
or cutting tools may be dull. Belts 
may be too tight, a direct-coupled 
motor may be out of line, or the 
lubrication may be faulty. There 
may overload in the motor 
itself due to a partly seized bear- 
ing, or a worn bearing causing the 
rotor to rub on the stator. Each 
motor should be protected by prop- 
erly sized motor running protective 
devices, which will trip the starter 
in the event of any serious over- 
load. 

If the voltage at the motor ter- 
minals is below normal the motor 
will take an excessive current to 
develop its rated horsepower. The 
voltage rating of the motor may be 
too high, the supply may be at fault, 
or it may be desirable to use tap- 
pings of higher voltage on the sup- 
ply transformer. There may be an 
excessive voltage drop on the cables 
feeding the motor, due to these be- 
ing too small. The latter cause may 
be suspected if the voltage at the 
motor terminals on load is much 
below the voltage at the supply ter- 
minals with the motor switches off. 

If the voltage at the motor ter- 
minals is too high, the motor will 
take more than its rated current 
to develop its rated horsepower. If 
the motor is designed for a fairly 
high magnetic flux density in its 


be an 


cores, it will then take a high mag- 
netizing current and may overheat 
even on light load. The voltage rat- 
ing of the motor may be too low, 
or the taps on the supply trans- 
former may not be set correctly. 
If a motor is designed to run 
with delta-connected stator wind- 
ings and is run with them con- 
nected in star instead, each phase of 
the windings will operate on 58% 
of the line voltage only, instead of 
the full line voltage. Each phase 
will then carry the full line current 
instead of 0.58 of the line current. 
And the motor will overheat on load 


with no more than rated line cur- 
rent. 

Most motors take much more 
than their rated full-load current 
during starting and may, there- 
fore, overheat if the starting period 
is unduly prolonged due to starting 
against a high-torque load or start- 
ing a load of greater-than-normal 
inertia. 

In conclusion, when a motor runs 
hot, quickly determine and correct 
the cause. This will eliminate costly 
shutdowns and repairs, prolong life, 
and greatly improve machine eflti- 
ciency. 





Symptoms Currents 
Normal & equal 
line currents 


to starter. 


Overheating on 
load. 


Equal but exces- 
sive line currents 
to starter. 


“ 


Normal & equal 
line currents 

to starter. 
Normal & equal 
line currents to 
starter. Excessive 
& equal currents 
in stator windings. 
Unequal line 
currents to 
starter. 


Zero current 
in one 3-phase 
motor line. 


Equal in two lines. 
Increased current 
in third line. 

Line currents 
equal but 
excessive. 


Overheating 
even on 
reduced load. 


“ 


Normal, & equal 
between phases. 


Normal, & equal 
between phases. 


Low and equal 
at motor. 


Line voltages at 
starter equal & 
normal. 

Line voltages at 
starter equal and 
normal. 
equal voltages at 
stator windings. 
Unequal line 
voltages at 
motor. 


Normal & equal 
at distribution 
point. 


Normal. 


Normal and 
equal. 


Equal but 
excessive. 


Voltages Possible causes 


Prolonged starting periods. 
Excessive frequency of start- 
ing. Excessive or too fre- 
quent running of short-time 
rated motor. 
lation. 


Faulty venti- 


Mechanical overload. 
Motor rated for too high a 
voltage. 

Supply fault. Incorrect trans- 
former tappings. Cables 
too small. 

Starting operation not com- 
pleted. 


Motor run in star instead of 
delta. 
run on the lower voltage 
with series-connected stator 
windings. 


Dual-voltage motor 
Low & 


Supply fault. Unbalanced 
single-phase loads. High- 
resistance connection or con- 
tact. Open circuit in one 
supply line to a distributing 
point. 

Open circuit in one phase 
of a 3-phase motor circuit, 
or in one phase of star- 
connected motor windings. 
Open circuit in one phase 
of delta-connected stator 
windings. 

Motor rated for too low a 
voltage. 


Suprly fault. Incorrect 
transfo-mer tappings. 


Overheating 
on all loads. 








Line currents 
somewhat 
unequal. 





Equal and normal 
line voltages at 
starter. Equal & 
high at sections of 
stator windings. 
Equal and 
normal, 





Motor run in delta instead 
of star. Dual-voltage motor 
run on the higher voltage 
with parallel-connected sta- 
tor windings. 

Short circuit or ground in 
motor. 





TABLE 3—VARIOUS CAUSES OF OVERHEATING in 


indications of the various possible defects, are given in the table. 


motors, together with the 


Possible causes of 


overheating are based on abnormal current and voltage characteristics. 
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Hospital Installs 150-Kw Standby Plant 


Large capacity power plant for dependable emergency supply 


was financed in conjunction with the Civilian Defense Program. 


DEPENDABLE emergency 

power plant is absolutely es- 

sential in the operation of a 
modern hospital because everything 
from operating room lighting sys- 
tems to boiler room controls—from 
kitchen equipment to X-ray ma- 
chines—are dependent on an unin- 
terrupted supply of electricity. A 
power outage of any duration could 
seriously jeopardize patient wel- 
fare. For these reasons, All Souls 
Hospital, Morristown, New Jersey, 
recently installed an ONAN 150- 
kw standby plant. This emergency 
plant will guarantee that all vital 
facilities can carry on when normal 
service fails. Installation 
of this plant was made as part of 
a $3,000,000 addition to the 
hospital. 

In the past, the hospital had to 
depend on emergency battery light- 
ing in operating rooms and gas jet 
emergency lighting on stairways 
during power outages. At such 
times all other services virtually 
came to a standstill. In the severe 
ice storm of 1948, for example, 


power 


when power lines were down for 
three days, the hospital was in a 
very precarious position. But the 
hospital has now invested approxi- 
mately $37,000.00 in an emergency 
power plant, with the help of the 
Civilian Defense Program, which 
pays 50% of the cost. 

The big, diesel-powered 150-kw 
plant, which is a water-cooled unit 
generating 120/208-volt, 60-cycle, 
3-phase current, is located with the 
automatic transfer switch and the 
disconnect panels in a _ concrete- 
block room adjacent to the boiler 
room in the newly constructed serv- 
ice building. Because the complete 
emergency unit is mounted on a 
concrete floor, the floor bolts pass 
through composition pads __ that 
effectively vibration when 
the unit is operating. The exhaust 
from the diesel is carried by pipe- 
line into the main boiler room 
stack. 

When the generator is started up 
by a real emergency, it is neces- 
sary to switch the various lines in 
gradually, up to the capacity of 


absorb 


TRANSFER SWITCH adjacent to emergency generator in the new service building 
provides for automatic starting of the diesel unit and transfer of the essential load 
feeder from normal supply to the emergency generator—when normal power fails. 
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the standby plant. Therefore the 
location of the plant had to be near 
the power plant engineer’s station, 
where there is always a man on 
duty. The 1500-gallon diesel oil 
tank, which has capacity to oper- 
ate the generator for three days, is 
located just outside the service 
building, opposite the wall where 
the standby plant is housed. 
Describing the various hospital 
services that would be served by 
the standby plant, John Glaab, 
chief engineer of the hospital says: 
“Because the operating rooms in 
the main hospital building and the 
maternity building are located on 
the top floors, it is most important 
that one elevator in each building 
be kept in operation. The main 
building elevator requires 70 kw; 
and the maternity building eleva- 
tor, 15 kw. The boilers (2, plus 
controls) require 12 kw; two feed 
pumps, 20 kw; vacuum pumps, 3 
kw; refrigeration units, 5 kw; 
fire alarm system, 2 kw; public ad- 
dress system, 1 kw; stairways and 
exits, 6 kw; emergency room, 2 kw; 


DIESEL-DRIVEN emergency power plant 
is rated at 150 kw, 120/208 volts, three- 
phase, 4-wire, to meet the heavy and 
varied power demands of hospital electri- 
cal equipment during outages of normal 
electrical supply to the premises. Oil sup- 
ply tank is just outside the building wall. 
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IN ELECTRICAL WIRE & CABLE... THE SPARK OF QUALITY IS KAISER WIRE EXPERIENCE 





> CONTROL CABLE... 
28 YEARS OF PERFECT 
INSULATION SERVICE 


KAISER MASTER LAYTEX® CONTROL 
CABLE has never known a reported insula- 
tion failure!...and the introduction of pat- 
ented Laytex-Resin promises to improve 
upon this 28-year record of perfection! 

Laytex-Resin is the combination of Laytex 
insulation with a specially-compounded 
resin layer over the insulation that elimi- 
nates the bulk of braided coverings. It 
brings the following advantages over ex- 
truded constructions: 

Smaller diameter, to expand service with- 
out enlarging ducts...less weight...in- 
creased flexibility...proven greater insula- 
tion protection against acids, alkalies, flame, 
fungus, water, oil, ozone and light...uniform 
protection free of thin spots...can’t wick 


moisture or fray...easier splicing... brighter 
color coding and longer lengths per reel. 


SPECIFY 935-S. ASK FOR KAISER CONTROL CABLE 
BOOKLET. 


> POWER CABLE... 
16.4 TIMES MORE 
OZONE RESISTANCE 


KAISER GRIZZLY® POWER CABLE is the 
only power cable to resist 6000 hours of 
high ozone shock test —outlasting 9 leading 
brands tested! 

Several samples of each unshielded 5KV 
cable were placed with a ‘‘U”’ bend resting 
on a grounded metal plate. A conductor-to- 
plate potential of 40,000 volts was applied 
until all cables failed. Four brands failed im- 
mediately. The last competitor gave out 432 
hours before the first Kaiser cable. Kaiser 
Grizzly samples went on to last over 6000 
hours... 16.4 times longer than the test 
average of best performances .. . 2.4 times 
the life of the nearest competitor. 

The reason: A superior combination of 
Kaiser insulation and jacketing. In power 
cables it represents a major victory over the 
main cause of failure—dielectric breakdown 
due to ozone. 

AVAILABLE IN A WIDE RANGE OF SIZES AND SPECIFICA 


TIONS FOR OVERHEAD AND UNDERGROUND HIGH 
VOLTAGE APPLICATIONS. 





3 PORTABLE CORD... 
NEARLY THREE TIMES 
AS MUCH SERVICE 


KAISER MASTER LAYTEX® PORTABLE 
CORD is tested and proven to give nearly 
three times the service, on the average, of 
cords of equal price. A saving of two-thirds 
in actual cord costs on the job! 

This superiority came from Kaiser re- 
search into all causes of portable cord fail- 
ure—more than 12,000 individual tests 
comparing more than 1000 cords of all 
makes. 

The results: Patented K/W portable cord 
with a lead-cured 60% Neoprene jacket sur- 
passing ASTM D-752 requirements from 
15% to 100%...rayon fillers for overall re- 
sistance to pull...fibrous core inside the 
conductors to absorb strain, increase flexi- 
bility... conductors perfectly centered in 
grainless Kaiser Laytex insulation which has 
three times the strength of milled natural 
rubber. 

SPECIFY NO. 920 FOR HEAVY DUTY (600 V.), NO. 921 


FOR LIGHT DUTY (300 V.). ASK FOR KAISER MASTER 
LAYTEX® PORTABLE CORD BOOKLET 


IN ELECTRICAL WIRE & CABLE 
THE SPARK OF QUALITY 
IS K/W EXPERIENCE 


The spark of quality means positive—often 
dramatic—savings in service for those who 
will specify Kaiser wire and cable. 

Among the world’s leading electrical wire 
and cable producers, only Kaiser is heir to 
the 70-year experience of a major rubber 
company in developing insulation and jack- 
eting compounds. 

Insulations such as Laytex®, Laytex- 
Resin, Hydrosec® and Kalzone give greater 
utility, longer life to a complete range of alu- 
minum or copper conductors. For immedi- 
ate service in any type of wire or cable, call 
your K/W Distributor or Kaiser Aluminum & 
Chemical Sales, Inc., Kaiser Center, 

300 Lakeside Drive 


Oakland 12, KAISER Se 
California. ALUMINUM 





If you can find any Romans around, ask them. They lived 
pretty high on the hog in their day. That is, until some 
serious-minded neighbors from up North moved in. The 
rest is ancient history. 


You'd think their fate would have taught us a lesson. 


Yet today we Americans spend twenty billion dollars a 
year for legalized gambling, while we spend a niggardly 
four-and-a-half billion for higher education. Think of 
it! Over four times as much! We also spend six-and-a- 
half billion dollars a year for tobacco, nine billion dol- 
lars for alcoholic beverages, and billions more on other 
non-essentials. 


Can’t we read the handwriting on the wall? 


Our very survival depends on the ability of our colleges 
and universities to continue to turn out thinking men 
and women. Yet today many of these fine institutions are 
hard put to make ends meet. Faculty salaries, generally, 
are so low that qualified teachers are leaving the campus 
in alarming numbers for better-paying jobs elsewhere. 


Sponsored as a public service 


In the face of this frightening trend, experts estimate 
that by 1970 college applications will have doubled. 


If we are to keep our place among the leading nations of 
the world, we must do something about this grim situa- 
tion before it is too late. The tuition usually paid by a 
college student covers less than half the actual cost of 
his education. The balance must somehow be made up 
by the institution. To meet this deficit even the most 
heavily endowed colleges and universities have to de- 
pend upon the generosity of alumni and public spirited 
citizens. In other words, they depend upon you. 

For the sake of our country and our children, won’t you 
do your part? Support the college of your choice today. 
Help it to prepare to meet the challenge of tomorrow. The 
rewards will be greater than you think. 





It’s important for you to know what the impending college crisis 
means to you. Write for a free booklet to HIGHER EDUCATION, 
Box 36, Times Square Station, New York 36, New York. 


HIGHER EDUCATION 


én co-operation with The Council for Financial Aid to Education 


KEEP IT BRIGHT 
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and operating room lighting sys- 
tem, 5 kw. By removing the fan 
from the standby plant, and sub- 
stituting a watercooled system, we 
will be able to increase the output 
of the generator to 180 kw and 
thereby be able to take care of all 
possible emergency power de- 
mands. 

“One of the factors that influ- 
enced the selection of this standby 
plant by our electrical contractors, 
the E. J. Stewart Electrical Con- 
tracting Company, Morristown, 
New Jersey, is the fact that the 
complete unit is easily transporta- 
ble to another location on its base 
frame, which is also one of the 
conditions for Civilian Defense 
participation in its cost. We will, 
of course, run the diesel for a half 
hour once a week, to insure its 
proper operation if actually cut in 
by the automatic transfer system. 
The transfer control automatically 
starts up the diesel unit if voltage 
on normal service drops below a 
predetermined point or if there is 
a complete outage of the high lines 
to the hospital.” 


Jigs and Pre-Fab 
Methods Are Large-Job 
‘‘Naturals”’ 


One of San Francisco’s newest 
skyscrapers, the 20-floor Crown- 
Zellerbach building, provides dupli- 
cate lighting, air conditioning, 
power receptacle, communications 
and telephone facilities for each 
54-by-53-ft module on 16 “typical” 
office floors. And, since there are 


TWO PIVOTED HICKEYS were positioned 
tangentially in order to put reverse bends 
in thinwall conduit sections. Metal base 
plates (A) insure bending action taking 
place in same plane; terminal blocks (B 
insure hickey handles being pulled te 
same limits; spring (C) automatically 
snaps hickey bar back to the ‘‘ready’ 
position after each bend has been com 
pleted; long pressure bar in left fore- 
ground (D) keeps main stem of conduit 
straight, while terminal socket on other 
hickey (E) keeps far end of conduit ex- 
actly positioned and free of deformation 
during process 


SPEED ¢ 
YSERVICE 
2 ENTRANCE 
> JOBS 
> WITH 
FITTINGS @ 





rar EE RI LENE UR” 





SEL Be Ses Te 


FROM ae 
M&W ELECTRIC 


100 — 150 — or 200 amp capacity, one house or a hundred, 
you'll do the job faster, better with M&W Mast Kits and 
Entrance Fittings. KITS meet rigid utility specs for dura- 
bility and reliability. Mast fittings are listed by U.L. and 
C.S.A. Complete line includes kits for 1%, 1%, 2 and 2% 
inch conduit. ENTRANCE: FITTINGS available in kit form 
(or as separate fittings) for cable sizes of 3 no. 3 through 
3 no. 4/0. Send for latest M&W Catalog. 


h 


The M. & W. ELECTRIC MFG. CO., Inc. 


EAST PALESTINE, OHIO 
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Ramset Fastening System 


OLIN MATHIESON - WINCHESTER-WESTERN DIV. - 285-H WINCHESTER AVE. - NEW HAVEN 4, CONN. 





THINWALL CONDUITS, pre-cut to exact 
lengths and reamed to remove burrs 
prior to bending operation, are tem 
porarily stored above workbench until a 
“batch” has been completed. Sections 
are then bundled to await transfer to 
job-sites on upper floors 


approximately 7000 such modules 
in the total installation, an excellent 
opportunity was afforded whereby 
repeatedly-duplicated system com- 
ponents could be pre-fabricated and 
mass-assembled to simplify subse- 
quent installation routines. In these 
various preliminary processes, sev- 
eral practical methods were de- 
signed on the job-site to insure 
exact duplication. 

For example, after thinwall con- 
duits had been cut to desired 
lengths by a motorized hack-saw, 
they were given a series of reverse 
bends so that junction boxes (re- 
lated to the lighting installation) 
could be offset in accordance with 
local mounting requirements. 

To ‘make these reverse bends 
quickly and accurately, Chick Ter- 
rill, job superintendent for con- 
tractor Charles A. Langlais, devised 
a special jig consisting of two piv- 
oted hickeys; one of which was 
fitted with a terminal socket to ex- 
actly position and hold end of the 
conduit. Since this socket was 
equipped with a solid interior hub 
which slipped snugly inside the end 
of the conduit, the tubes are not 
flattened during bending process. 

The second hickey was equipped 
with a long pressure bar (bolted to 
one end of the hickey head-groove ) 
that prevented the conduit from 
being deformed except at the de- 
sired offset point. 

As noted in an accompanying 
photo, a section of perforated scrap 
iron was positioned between the two 
hickeys to provide a firm sliding 

irface for the thinwall tubing; 
blocks of wood were secured to the 
bench-top so that hickey handles 
could be rotated only within exactly- 





EXECUTONE EXTRAS 


help you bid profitably on intercom and sound systems 


In today’s big market for sound and intercom, Executone equipment is known for highest 
standards of performance. Hundreds of contractors are also discovering that they can put in 
a reputation-building Executone system at /owest installed cost. Here’s why: 


@ MINIMUM FIELD ASSEMBLY Executone equipment 
is engineered for minimum assembly time on the job to 
meet contractors’ field-installation problems. Most equip- 
ment comes completely assembled . . . components have 
plug-in terminal blocks. Hook-up time is cut to a bare 
minimum. 


@ COMPLETE CO-ORDINATED SYSTEMS You get 
everything you need from one responsible source .. . 
proven equipment, wire specifically designed and color- 
coded for the system. One-source responsibility cuts 
paper-work, delays, confusion. 





EXPERT PRE-PLANNING Without obligation, 
your local Executone distributor will provide you 
with the services of an experienced systems engi- 
neer ... to help in analyzing a project's needs . . . 
planning the required system with greatest installa- 
tion economy . . . preparing bids and estimates. 








@ INSTALLATION ASSISTANCE An expert Executone 
field engineer is available to supervise every job. He 
helps you get in and out fast . . . assures you of proper 
hook-up, adjustment of the system and check out. 


@ NO SERVICE CALL-BACKS When you turn over the 
completed installation, Executone takes immediate re- 
sponsibility for the proper operation of the system. The 
factory and the local Executone distributor give your cus- 
tomer unmatched guarantees and service on the premises. 


Start building profits the Executone way. Check the coupon below for information on 
Executone sound and communication equipment for selected building types. We'll also send 
you a convenient Conduit Selection Chart to help you cut costs in layout and installation. 


Executone. Inc. 

Dept. R-7, 415 Lexington Avenue, New York 17, N. Y. 
Send me your Conduit, Wire and Cable Chart. Also: 
information on Executone equipment for 

©) schools ([) hospitals [() offices [) plants 


hacie == 


Company 


COMMUNICATION and SOUND SYSTEMS ie 

















City Zone. State. 
in Canada: 331 Bartlett Avenue, Toronto 
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For a tight grip 
in tight places... 


CHAN yjc; LOCK 


@ This ‘‘mighty midget” is a natural for a tight grip on 
small work in hard-to-get-at places. Only 4-1/2” long.. 
drop forged from high grade steel. Four exclusive Chan- 
nellock precision grooved jaw adjustments... capacity to 
1/2”. Skilled mechanics say it’s one of the handiest 
pliers in their kits. You’ll say so, too! 





CHAMPION DeARMENT TOOL COMPANY - MEADVILLE, PA. 


| ASK YOUR TOOL SUPPLIER FOR A CHANNELLOCK No. 424 
W/)} | a 
Cr y, / 7G] 
4A a a | 
/ 


vA 4 {ft} 


Be sure it’s a genuine CHANNELLOCK 
Look for the trademark on the handle 
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FIXTURE WIRES consisting of a pair of 
No. 16 AF conductors are pulled through 
flexible fixture connections in single op 
eration, since the two wire reels are 
mounted on common shaft (left fore 
ground) and, after skinning, the two ends 
are temporarily held together by a small 
wire nut that slips easily through the 
flex. 


TOMIC COLLARS are inserted into ends 
of flex with use of special hand tool that 
spins twin lugs of collar down into voids 
of spiral casing. Use of these smooth 
lipped snugly-fitting collars eliminated 
necessity for using additional fiber in 
serts or attachment screws. 


prescribed limits; adjustable-height 
metal channel sections were placed 
beneath hickey handles to insure 
the two reverse bends being formed 
in the same plane, and springs were 
attached to hickey handles to auto- 
matically pull them back to their 
original starting points when pres- 
sure was released upon completion 
of this bending operation. 

As conduits were successively 
bent into their desired forms, they 
were temporarily stored on a con- 
veniently-placed overhead rack. 

Since the huge lighting system 
also contains 7000 6-ft-long flexible 
metal conduit sections (connecting 
individual luminaires with related 
JBs), it was likewise possible to 
pre-cut these lengths, then equip 
the ends with Tomic collar inserts 
which (when screwed firmly into 
position) eliminated the necessity 
of using additional fiber inserts. 

With twin lugs of collars engag- 
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BEFORE YOU BUY RIGID GALVANIZED CONDUIT 


Hand run a coupling on Steelduct uniform galvanized threads. The coupling will 
run free but not loose. Steelduct galvanized threads are sharp and clean because 
the Steelduct galvanizing process produces a measured uniform coating, free 
of any excess deposits of zinc. Uniform galvanized threads by STEELDUCT cut 


installation costs by eliminating rusty threads and assuring free running couplings. 


THE STEELDUCT COMPANY 


REPUBLIC STEEL BUILDING YOUNGSTOWN, OHIO 
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One 
hack saw 
blade 


to install 40,000 feet 
of Alcoa aluminum 
electrical rigid conduit 





That’s the experience reported by a contrac- 
tor (name on request) after his first use of 
aluminum conduit. How does this compare 
with the tool expenditure on your last job? 

Then consider that lightweight aluminum 
(it’s 14 the weight of steel) goes up faster. 
At every step—lifting, loading, carrying and 
erecting—handling is much easier. 

So is cutting. So is threading. So is bend- 
ing. So is wirepulling. 

Add it all up and you can see why more 
and more contractors are turning to Alcoa 
aluminum conduit. 

From your customer’s standpoint, Alcoa 
conduit is a sound investment, too. It’s corro- 
sion-resistant, nontoxic, nonmagnetic, long- 
lasting and neat in appearance. And prices 
are competitive. 

Before you quote on your next job, get all 
the facts and figures. Contact your electrical 
distributor or one of our representatives. 

If you would like free literature spelling 
out the many advantages of Alcoa aluminum 
conduit, write to Rome Cable Division of 
Alcoa, Dept 7-80, Rome, New York. 








Save on installation costs by taking advantage of Alcoa alumi- 
num conduit’s light weight for ease of handling and erection. 


ROME CABLE 
DIVISION OF ALCOA 




















Newest; oh tho New! 





SPECIFICATION 
GRADE 





FOUR 
COMBINATIO 
QUIET SWITCHES 


You've been waiting for! 


LEVITON is the first to bring you four entirely 
new devices in the combination duplex line... 
the now popular mechanical Quiet Switch in 
combination with power outlets or pilot lights. 
The Quiet Switches are all precision-balanced 
with heavy special silver contacts, magnetic 
arc-snuffing action. The movement? So quiet 
you can hardly feel it! 


The features? All these: 


U-GROUND POWER OUTLETS offer maximum safety. Conform 
to N.E.C. requirements. Also accepts any 2-wire plug. 
ALL POWER OUTLETS have bronze double-wiping contacts 
for longer life and pressure grip. Can be wired inde- 
pendent of, or controlled by switch. 

PILOT LIGHT takes standard S-6 candelabra lamp that’s 
—_ unscrewed. Nickel-plated protective hood over 
amp 

RUGGED CONSTRUCTION! Base molded of brown phenolic... 
covers of either brown phenolic or ivory thermosetting 
plastic. Heavy gauge rustproofed underslung steel strap 
is riveted through cover and body to form a permanent 
assembly. 

EASY TO INSTALL! Large head No. 8 terminal screws have 
deep milled slots for easy wiring. Accommodate up to 
No. 10 conductors. Wiring diagram furnished with unit. 
Wide plaster ears on strap make wall alignment easier. 
ECONOMY! Save installation costs and wall space—single 
gang box and wall plate are all that is needed. 


No. $225 


SINGLE POLE 
oat Switch 


- No. 5222 

+ SINGLE POLE 

, Quiet Switch 
WITH POWER 

* OUTLET 


No. 5224 
TWO SINGLE 
PO 


Quiet Switches 
N SAME 


. No. $223 18 

+ SINGLE POLE 

. Quiet Switch 
with 

* PILOT LIGHT 
+ Rating g 

Quiet switch: . Quiet Switch: Quiet Switches: 

——” K 15A—120V 15A—120-277V 


AC oO AC only * AC only 
Ucround Outlet: * Power Outlet: 
15A—125V + 15A—125V 


; Quiet Switch: 
; 120¥ 

° ee ~ 
Listed by Underwriters’ Laboratories, Inc. 


YOUR BEST JOBS ARE DONE WITH... 


Write for full details today! 


LEVITON MANUFACTURING COMPANY, Brooklyn 22, N. Y. 


Chicago « Los Angeles « Leviton (Canada) Ltd., Montreal 


For your wire needs, contact our subsidiary: American Insulated Wire Corporation 
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in 
WAY 


AT UPPER-FLOOR JOB-SITE, pre-cut, 
pre-wire conduits and flexible fixture 
connections are attached to deep junction 
boxes by double locknuts and bushings 
placed both inside and outside knockout 
openings. These pre-fab mass-assembly 
methods greatly simplified assignment of 
accurately installing 7000 luminaries in 
20-floor San Francisco skyscraper. 


ing the spiral casing of the flex, the 
collars could be twisted down into 
place quickly with the use of a spe- 
cial handle-equipped hand-saving 
tool designed for that purpose. And, 
with collar lugs in such intimate 
contact with casing grooves, addi- 
tional set-screws for fastening col- 
lars were unnecessary. 

After collars were secured in 
place, fixture wires (a pair of No. 
14 AF conductors) were end- 
skinned, temporarily twinned to- 
gether by means of a capping wire 
nut, then easily pushed through the 
flexible lengths. As noted in an- 
other photo, the two reels holding 
the pair of wires were mounted on 
a common horizontal spindle (cra- 
dled by a box frame located at one 
end of the work-bench); this 
method permitted the two wires to 
be pulled simultaneously in a single 
operation, then cut and again end- 
skinned at exactly corresponding 
lengths. 

After these bent-conduit and pre- 
wired flexible fixture connections 
had been thus prepared, they were 
bundled, hoisted up the outside of 
the building by a roof-mounted mo- 
torized winch, and then pulled 
through an open window-wall when 
they had reached their intended 
floor. 

There they were attached to deep 
outlet boxes, secured by locknuts 
placed inside box knockouts, and 
were then installed in position atop 
the suspended ceiling channel grid. 

Since air-conditioning ducts (pre- 
viously installed) had supply vents 
placed alongside each fixture open- 
ing, the loose ends of the flexible 
connections were temporarily tucked 
inside these vents to keep them 
clean and out-of-the-way until final 
fixture connections were made. 
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World Headquarters offices of 
Pepsi-Cola Company, 500 Park 
Avenue, New York City, are il- 
luminated with ceiling panels of 
new impact resistant rigid vinyl! 
sheet panels of modular design 
Illumination level is 50 foot-can 
dles at desk height. The BAKELIr# 
vinyl panels were fabricated by 
Piolite Plastics Corp. Lighting was 
by Globe Lighting Products, Inc., 
and installation by Fischbach and 
Moore, Incorporate d 


Refreshing light for the “light refreshment”... 


LUMINOUS CEILINGS OF HIGH-IMPACT VINYL PANELS 
LIGHT NEW PEPSI-COLA WORLD HEADQUARTERS BUILDING 


IN MANY towering offices along New York’s famous Park 
Avenue, translucent ceilings made of Baxetire rigid 
vinyl sheet improve lighting efficiency and enhance 
decor. Here, in the World Headquarters of Pepsi-Cola, 
panels of new high-impact Bake ite rigid vinyl sheet 
form a glowing, handsome ceiling. No shadows at eye 
level ...no problem of balancing daylight and interior 
lighting. This is custom-made illumination—so natural, 
you are hardly aware of its existence! 

BAKELITE rigid vinyl sheet forms panels with extra 
resistance to hard knocks and rough handling during in- 
stallation and maintenance ... they are resistant to warp- 
ing and cracking . .. they go years without discoloration 


by ultraviolet. Costs can be cut because much thinner 
sheets can be used than for other types of diffusers. 
They're self-extinguishing, and in addition the installa- 
tion can be designed so they'll soften and fall out before 
the sprinkler operating temperature. 

With new Bake tire high-impact vinyl sheet you get 
greater freedom of design...new beauty for older fixtures 
... much longer service life. 

Write today for more information! Dept. CA-41, 
Union Carbide Plastics 
Company, Division of Union 
Carbide Corporation, 270 
Park Ave., New York 17, N.Y. 


UNION 
CARBIDE 


BAKELITE and Union CansibeE are registered trade marks of Union Carbide Corporation. 





“TRADE IN YOUR OLD VOLTAGE TESTER! 


voltage 
and amperage 
in a snap! 


A voltage “indication” doesn’t give you 
all the information you need to do a job 
right. You want a precise voltage read- 
ing, measured on a calibrated scale... 
and you get it with the AMPROBE JR. But 
sometimes voltage is only half the 
story. Most jobs require an accurate 
current reading too. The pocket-size 
AMPROBE JR. provides it—in'a snap— 
without interrupting service! Why 
settle for anything less? 


“SPECIAL 
OFFER 


Trade up to an AMPROBE JR. now. Fora 
limited time only, we'll give you a 
sturdy leather case plus the AMPROBE 
ENERGIZER (to multiply the JR.’s sensi- 
tivity ten times)—an $8 value—for only 
$1 and your obsolete voltage tester! 
The leads come with the JR. Snap up 
this offer today—at your distributor. 


Amprobe Jr. 
$1985 


Reference to air conditioning 


| vents calls for one added comment 





| 
| 


concerning practical design con- 
siderations; for, to promote ventila- 
tion through fixture housings and 
therefore lower ambient tempera- 
ture within the enclosures, lighting 
fixtures were equipped with air- 
duct connections at one end and 
with louvered grilles at the other 
for the return of circulated air to 
the overhead plenum chamber. 

Since fixtures could be installed 
(or removed) by simply turning 
wing-nuts on channel-mounted bolts, 
and since lighting JBs were 
mounted just above and to the side 
of fixture openings, easy access was 
provided for the subsequent addi- 
tion of low-voltage transformers 
and relays, should specific tenants 
desire local 24-volt switching in 
addition to the standard panel-con- 
trolled 265-volt breaker arrange- 
ment. 


Ground Detector For 
High-Cycle Circuits 


High-cycle grinders and sanders 
are used in the metal-finishing de- 
partment of a midwest industrial 
plant. Occasionally one or more 
tools would ground out because the 
metal dust got into the motors. 
When two or more tools went out 
together, fireworks usually resulted 
if the grounds were on different 
phases of the 3-phase, 220-volt, 360- 
cycle circuit feeding the tools. 

To detect a ground condition be- 
fore excessive damage could occur, 
the plant maintenance electrician 


| added a simple ground detecting 


| 
| 





device to the circuit. It consisted 
of three 220-volt pilot lamps star- 
connected to the 38-phase circuit. 
The mid-point of the star was 
grounded. Thus, with two lamps 
in series across each phase, the 
lamps all glowed at half-brilliancy 
under normal operating conditions. 


* 


220-v, 3-4, 360 cycle 
circuit 
Tool | £% | 


motor a * 


Ground on tool * 
causes two lamps 
to glow bright 


GROUND DETECTOR for high-cycle tool 
circuit. The 220-volt pilot lamps are star- 
connected placing two lamps in series 
across each phase of the 220-volt, 360- 
cycle, 3-phase circuit. Mid-point of star 
is grounded. All lamps burn at half-brilli- 


at 220-volt 
. pilot lamps 


Ground detector 


INSTRUMENT CORPORATION, LYNBROOK, NEW YORK 


5 : ps ancy under normal conditions; two glow 
Serving the Electrical Testing Needs of Industry Five , * ili 


brightly when a ground occurs 
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New, cool Sola ballast for two 1500ma lamps gives 
full light output, features upside-down case 


Design features of upside-down ballast assure 
lowest in-fixture operating temperatures: 


A Fiber insulator now at label surface. B No 
thermal barrier at mounting surface to trap 


Newest member of Sola’ vrowll 
family of upside-down fluorescent bal 
lasts is Catalog No. 670-130. It oper 
ates two 96-inch 1500ma lamps down 
to 0°F, or two 72-inch 1500ma lamps 
down to —20°F. 


The new ballast delivers full light 


output and is the coolest-operating, 


18-inch. single-case unit of its type 


that we’ve tested. Results of in-fixture 


comparative tests of the Sola ballast 
and two of its competitors are shown 
above. Further tests prove that Cata- 
log No. 670-130 easily meets latest 


normal ballast heat, fixture is improved 
cooling fin. C Maximum space between capac- 
itor and core structure gives full capacitor 
life. D Ballast temperatures substantially lower 
than competitive ballasts (see table at right). 


CBM specifications for 
1500ma ballasts. 


A good share of the new unit’s im- 
proved performance and life-extending 
operating temperatures is a result of 
Sola’s ingenious solution to the prob- 
lem of heat dissipation which is dia- 


ramed above. 


The next time you need a ballast 
that will help quality fluorescent fix- 
tures deliver all the light that’s engi- 
neered into 1500ma lamps, that will 


give coolest possible in-fixture 


¢ 


two-lamp 


formance, that will live up to its own 


Comparative 
Test Results 





Temperatures © C 


Ballast 
Capacitor Copper 
Sola 670-130 87 


Ballast X 92 


Ballast Y 97 








Ballasts tested in industrial fixture sus- 
pended one foot beneath ceiling while 
operating two, 8-foot 1500ma lamps. 
Ambient room temperature 25° C. 


rated life, that’s the time to specify 
Sola Catalog No. 670-130. Engineers 
and fixture manufacturers are invited 
to send for sample ballasts. 


Write for Bulletin 26H-FL 
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Electric Co., Busse Rd. at Lunt, Elk Grove, 





easy 


oull-through 


WITH 


BERMICO 
LECTRICAL 
CONDUIT 


The inside walls of BERMICO 
Electrical Conduit are extremely 
smooth, permitting easy and safe 
passage of cables with no danger 
of sheath abrasion. 

And there are many other im- 
portant reasons why more and 
more engineers, contractors, and 
utilities are specifying BERMICO 
Bituminized Fibre Conduit. Light 
weight standard 8 ft. lengths, water- 
proof and acid resistant, hi-dielec- 
tric strength...easy and fast on- 
the-job cutting and joining, pre- 
cision milled joints seal tight with 
a few hammer taps... BERMICO 
provides permanent, low cost 
installation and maintenance of 
power and telephone cableways. 

BERMICO Conduit and Fittings 
are made to such high and precise 
standards, they surpass Federal 
Specifications for concrete encased 
cableways. 

Before you specify your next job, 
it will pay you to ask your supplier 
about BERMICO or write for com- 
plete information. 


Another Quality Product of 
BROWN ig COMPANY 


General Sales Offices: 150 Causeway St., Boston 14, Mass. 


Mills: Berlin, N.H. - Corvallis, Ore. - Birmingham, Ala 


Distributed by WESTINGHOUSE Evectric Supply 


Company and Agent Jobbers in al! principal cities 


When a ground occurred on one 
of the tools, two of the detector 
lamps glowed brightly indicating a 
ground condition existed. The tools 
were then disconnected from the 
circuit, one at a time, until the 
three lamps returned to half bril- 
liancy again. 


Use Clamp-On Ammeter 
To Identify Circuits 


A number of gun-welders in the 
production line of an_ industrial 
plant were connected to trough-en- 
closed conductors some distance 
from the welder _ firing-panels. 
There were 30 or more unidentified 
wires in the long wiring trough. 
Finding the seal-off valve and 
thumb-switch circuits among these 
conductors was somewhat of a 
problem when a change in welder 
set-up was desired. 

Use of a clamp-on ammeter 
solved the circuit identification 
problem in the following manner. 
The ends of the circuits in question 
were disconnected at the welder and 
at the control panel. Then, work- 
ing on one circuit at a time, one end 
was connected to a socket contain- 
ing a cone-type resistance heater. 
The other end was plugged into a 
110-volt receptacle. At a_prede- 
termined point in the long wiring 
trough, a group of conductors were 
lifted out and a clamp-on ammeter 
placed around them. No reading 
on the meter indicated the circuit 
under test was not in that group. 
Other groups were tried until a 
meter reading was obtained. This 
meant that the circuit in question 
was in that particular group. 

Individual conductors of the “‘in- 
dicating group” were then checked 
separately with the meter. Those 
with no reading were replaced in 
the trough. The two wires of the 
test circuit carrying current 
showed a meter reading and were 
identified and marked accordingly. 


Conductor group 
Clamp-on being checked 


t 
Welder end ew 


Control 
Cone heater panel end i 
\@) 
110-volt receptacle 
CLAMP-ON AMMETER UNCOVERS test- 
circuit conductors among maze of uni 
dentified wires in trough. Wires in group 
showing meter reading are then checked 
singly to identify current-carrying circuit. 
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Now from Diamond Wire and Cable... 


>> E« >] 3 ~ 

ne Ze Vowe 

RADIANT HEATING CABLE 
with either UF or TW leads 


Here it is... dependable Red-D-Heat radiant heating cable 
available in your choice of either UF or TW non-heating 
leads. The TW is nylon jacketed and color coded to 
identify wattage and voltage. The UF lead, also color 
coded, now allows you to use Red-D-Heat without first 
installing and then “fishing” through a loom. And, 
remember ... the complete Red-D-Heat line is manufactured 


under strict quality control to deliver “full capacity”. 


208 VOLT SETS 120 VOLT SETS 


Write today for information describing the complete Red-D-Heat 


DIAM ON D 


WIRE and CABLE Company 
Sycamore, Illinois 
WAREHOUSES: Pittsburgh * Cleveland * Minneapolis * Denver * Dallas « Atlanta 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . AUGUST, 1960 





As the bidding gets tighter and the 
profit squeeze grows tougher, today’s 
smartest contractors are “tooling up” 
in every practical way to streamline 
operations — control costs! 

Many are finding the answer in Job- 
Profit Tooling by Greenlee. It saves 
costly materials, mechanizes much of 
the work previously done by hand — 
assures extra efficiencies, better final 
results, more net profit per job! 

To illustrate—the new Greenlee Multi- 
purpose Hydraulic Bender at right 
makes offsets in seconds with one set- 
ting, one shot. Other Greenlee Job- 
Profit Tooling ideas to bring you addi- 
tional time and materials savings are 
shown on the facing page. 


Look at how 
contractors 
are speeding 


installations, 


radically reducing 


costs with Greenlee 


Offsets (above) and 
90° bends (below) made 
with one shot 





IDEA FOR FAST, ON-THE-JOB 
CONDUIT BENDING—Greenlee No. 
884 Lightweight Hydraulic Bender with 
portable power pump, shown above, 
makes 90° bend in 4” conduit in about 
four minutes with one shot. Handles 
14,".4" sizes of steel and aluminum con- 
duit and pipe. 

Greenlee Lightweight Hydraulic 
Benders are also available in two other 
models: No. 880-M2 for 14"-2”, and 
No. 883 for 4%4”-3” conduit and pipe. 
No. 880-M2 with power pump makes 
90° bend in 2” conduit in less than a 
minute. No. 883 with power pump 
makes 90° bend in 3” conduit in about 
a minute. 

All models make full 90° bend with one 
ram stroke and are easily operated by 
one man with hand or power pump. 
Portable . . . carried by one man or 
wheeled from job to job on pipe sup- 
ports which serve as rollers. Conduit is 


TOOLS FOR CRAFTSMEN 


easily inserted and removed from front 
of bender . . . “Quick-Removal,” posi- 
tive-locking support pins cannot come 
loose. Attachments also available for 
bending thin-wall, bus bar, and tubing. 
The Greenlee line also includes seg- 
ment-type hydraulic benders, hand 
benders, and ratchet hand benders to 
give you a full complement of tooling 
for speeding every conduit-forming job. 


IDEA FOR FASTER BENDING — 
Convert from hand to power pump. 
Many contractors are finding the value 
of power operation over their previous 
hand-operated equipment. Power 
pumps increase bending speed from 3 
to 5 times. A complete line of power 
pumps available with electric motors 
or gasoline engines. Illustration above 
shows the popular 798 AC-SA pump 
with % hp, 110-220 volt a-c motor. 


BOF 


IDEA FOR FASTER RESULTS 
ON ALL KNOCKOUT PUNCHING 
JOBS — With a Greenlee Hydraulic 
Knockout Punch Driver holes are made 
in seconds for conduit up to 5”. This 
operation is many times faster than the 
wrench method, and cutting is possible 
in cramped quarters—no wrench space 
needed. Your timesavings can quickly 
pay for this highly efficient tool. De- 
signed to drive all Greenlee knockout 
punches, it is available singly for 


IDEA FOR CUTTING CONDUIT 
OPENINGS WITH NO PRE-DRILL- 
ING OR STEP-UP PUNCHING— 
Save yourself many dollars on conduit 
installations with Greenlee One-Shot 
Knockout Punch Driver that features 
high-strength aluminum “C” frame 
which fits around a junction box. Fast 
one-man setup and operation . . . light- 
weight and powerful. Punch cuts 
through 10-gauge steel with few strokes 
of hydraulic pump handle. Two sizes: 
No. 1732 (above) punches holes for 
14,"-4" conduit, No. 1731 also available 
to punch holes for 14”, 34”, 1" conduit. 


LING 


punches already owned or in handy 
sets with 6 or 10 punches. 

Greenlee makes a complete range of 
knockout punches for conduit 4”-5”. 
Fast, easy cutting through 10-gauge 
metal. Every cut is quick, clean — slug 
falls free in die. No. 735 set in leather 
case for 4%4"-114" sizes; No. 737 set in 
leather case for 14%” and 2” sizes. 
Other sizes individually packaged. 
Job-Profit Tooling by Greenlee in- 
cludes more than 100 different types 
and sizes of timesaving equipment 
specifically developed for the elec- 
trical worker. To help you select 
those that will “tool up” your opera- 
tion for better job profit, write today 
for new illustrated quick-reference 
Bulletin E-240. 


GREENLEE TOOL CO. 
1878 Columbia Ave., Rockford, Ill. 


GREENLEE JOB-PROFIT TOOLING 


---cost control for contractors 





SORGEL’S SPECIALIZATION 


assures Quiet Quality dry-type transformer 
performance that’s the finest in the industry 




















SHOPPING 
CENTERS 



































I 


OFFICE BUILDINGS 


Since 1916 the principal products at Sorgel Electric 
Company have been dry-type transformers. Because 
of this long-time pioneering, specialization and 
experienced engineering, Sorgel customers are 
assured of continuous, more dependable transformer 
performance. 


The Quiet Quality of Sorgel dry-type transformers 
provide the highest efficiency, which reduces oper- 
ating costs. Sorgel specialization assures a product 
that requires little or. no maintenance, and a design 
that’s easy, more economical to install. 














HOSPITALS 


Imaginative progress has been, and is being, made 
every day at Sorgel. In all forms of modern elec- 
trical distribution the Sorgel product is your best 
buy in stepping down higher distribution voltage to 
utilization voltage for institutional, commercial and 
industrial buildings. Look for the Sorgel mark, and 
when you find it, you'll know this electrical instal- 
lation was the first choice of a quality-conscious 
Consulting Engineer, Plant Engineer,Contractor or 
End-user who wanted to assure dependable, uninter- 
rupted electrical distribution. 


<i 
TRANSFORMERS 
“==. 


Complete Line for Every Purpose up to 10,000 Kva, up to 15,000 Volts, 
Including Special Transformers and Saturable Reactors 


SORGEL ELECTRIC COMPANY. 


836 West National ‘Ave., Milwaukee 4, Wisconsin 


Sales engineers in principal cities. Consult the classified section of your telephone directory or communicate with our factory. 
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Product News 





Luminaire (1) 


The 480 wall-mounted 
luminaire for 300-watt lamp is de- 
signed for outdoor wide-spread 
lighting. Prismatic refractor is of 
shock-resistant Endural glass. Cast- 
aluminum, weatherproof housing 
with reflector, holds lens and has 
stainless-steel hinge at bottom on 
which face of unit rotates for ac- 
cess. It can be installed through 
three mounting holes. 

Holophane Company, Inc., 342 
Madison A ve., New York 17, Pe 


Series 


No 6012-2 
MEADERDUCT 


Underfloor Systems (2) 


Two new underfloor electrical dis- 
tribution systems are designed for 
use in both new and 
modernization. Standard underfloor 
duct systems, known as “Wheatlan 
duct” is made of 14 gauge steel in 
two sizes. Catalog No. 3 has cross 
section of 14 in. deep by 3 in. wide; 
Cat. No. 6 is 14 in. deep by 64 in. 
wide. Both ducts are made in 10- 
ft lengths with 2-in. pipe 
threaded outlets spaced every 24 
in. The Zamac outlets are 1-in. 
high and capped. A complete line 
of junction box units and compo- 
nent assembly parts is included for 
the system, which may be installed 
singly or in combination to form a 
single, double or triple duct sys- 
tem. 

New Headerduct metal 
floor feeder raceway 6000 
is made of 14 gauge steel and is 
furnished in 8-, 9- and 10-ft stand- 
ard lengths. Wide access openings 


construction 


size 


cellular 
Series 
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are spaced on 12-in. through 120-in. 
centers as required to fit electrical 
design layout. Duct has cross sec- 
tion of 14 in. by 64 in. Headerduct 
is provided with removable capped 
access openings or with junction 
ring access units featuring outside 
adjustments to finished floor sur- 
face. Systems are listed by UL. 
Service fittings, die-cast aluminum, 
less than 3 in. high, are available 
with standard receptacles of 15- to 
50-amp capacity, with openings for 
telephone and intercom use. 

Wheatland Electric Products 
Company, 7308 Church Ave., Pitts- 
burgh 2, Pa. 


Panelboards (3) 


A new line of distribution panel- 
boards with enclosed magnetic 
starters is rated 600 volts ac maxi- 
mum. Magnetic starters are used 
in NEMA Sizes No. 0 through 3, 
with 50-hp rating maximum. Start- 
ers are mounted in twin-unit con- 
struction and are arranged for 
panelboard mounting directly below 
disconnect devices. Starter line 
terminals are wired to either cir- 
cuit breaker or fusible switch. Each 
individually compart- 
mentized and equipped with remov- 
able cover. All components are 
listed with UL. Bulletin GEA-6728 
is available. 

General Electric Co., Distribution 
Unit, 90 Whiting St., Plainville, 
Conn, 


starter is 


Lighting Panels 

New 4-circuit lighting panel is 
suitable for NEMA 4, 5, 7 and 9 
Four cast hubs are provided 
and mounting slots make installa- 
tion simple on any type surface. 
New 12-circuit lighting panel is for 
use in NEMA 4, 5 and 9 applica- 
tions. It is also available in 24- 
circuit size. Circuits can be added 
in the field up to the total capacity 
of the equipment. 

Nelson Electric Mfg. Co., Tulsa, 
Okla. 


use, 


22. “ 


al 
Lighting and Air Diffusing (5) 

A complete line of combination 
lighting and air-diffusing equip- 
ment units are available in both 12- 
by 48-in. and 24- by 48-in. sizes, 
with a wide choice of lighting en- 
closures including louvers, plastic 
and glass. Conventional Day-Brite 
troffers and Mobilex can be inte- 
grated with combination units in 
same installation and allows adap- 
tion of lighting systems to chang- 
ing space and task requirements. 
Supply and return air distribution 
elements are interchangeable in any 
location from the same unit. Unit 
retains full width luminous area. 
Double-wall construction allows air 
to pass through separate chamber. 

Day-Brite Lighting, Inc., 6260 
N. Broadway, St. Louis 15, Mo. 


Panelboard (6) 

Ratings of the line of NQO panel- 
boards have been expanded so that 
protection for power loads can now 
be combined in the same panelboard 
with lighting and appliance circuits. 
They feature plug-in construction 
for on-the-job assembly. Basic de- 
vices are available with main lug 
ratings up to 600 amps. Type QO 
and Q1 plug-in branch circuit 
breakers are offered in 1-, 2- or 
3-pole construction with ratings 
from 15 to 100 amps. 

Square D Company, 1601 Mercer 
Road, Lexington, Ky. 
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Starter (7) 

New Size 00 starter is designed 
for use with both polyphase and 
single-phase motors, and is avail- 
able either as open type or in a 
NEMA Type 1 enclosure. Size is 
5% in. wide by 7 in. high by 4: in. 
deep. Cover control offered consists 
of “Reset” only; “Start, Stop-Re- 
set” and “3-position selector 
switch.” Ratings for Size 00 are: 
3 phase, 110 volts, ? hp, 208/220 
volts, 14 hp, 380/440/550 volts, 2 
hp; and single phase 115 volts, 4 
hp, 230 volts, 1 hp. 

Cutler-Hammer, 315 N. 12th St., 
Milwaukee, Wis. 


Electric Heating (8) 


A new line of ceiling-mounted 
residential electric heating equip- 
ment. It includes three different 
models that are especially suited 
for installations in kitchens or 
bathrooms. Each unit mounts in a 
recessed position into the ceiling. 
Line includes a_ heater-light-fan 
which combines in one device a 
1200-watt heating capacity, two 60- 
watt lamps and a 175 cfm fan. It 
can be mounted between joists. A 
54-in. dia. squirrel-cage blower cir- 
culates heated air and exhausts 
stale air. Horizontal exhaust can be 
adapted to any standard 4-in. round 
duct. A special wall switch allows 
separate use of heater, light and 
fan. A compact heater-and-light 
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unit, rated at 1200 watts for heat- 
ing and using two lamps and a unit 
with heater only, rated at 1000 
watts, is also available. All ceiling 
model electric heaters include built- 
in thermal protection devices that 
turn off to prevent overheating. 
Units are designed for installation 
in new or existing houses. 
Westinghouse Electric Corp., Air 
Conditioning Div., Staunton, Va. 














Outlets (9) 


A new series of outdoor power 
outlets in both fused and circuit 
breaker types for outdoor construc- 
tion, farms, industry, and mobile 
home parks. Model P-55-F has a 
50-amp, 250-volt, 4-wire receptacle 
with U-type grounding blade. It is 
protected with a 2-pole 60-amp pull- 
out vlock. Also, has a grounded 
type duplex receptacle protected 
with a separate fuse. Top hub and 
three knockouts at bottom facili- 
tate overhead and underground 
connections. Completely weather- 
proof and can be padlocked. Cata- 
log is available. 

Midwest Electric Products, Inc., 
Mankato, Minn. 


Switch (10) 

A new 15-amp, 120/277-volt ac 
touch switch can be installed in any 
position and will provide non-stall- 
ing action with a gentle touch from 
any angle. It is l-in. in depth and 
has special heavy silver contact 
points. Unit is side wired for con- 
venience; has large head brass ter- 
minal screws; backed out and staked 
which accommodate up to No. 10 
conductors; and is interchangeable 
with any standard switch and wall 
plate. It will accommodate high in- 
ductive loads of fluorescent systems 
or full rated capacity of incandes- 
cent filament lamp loads. It is 
recommended for the new 4-wire 
electrical systems __ requiring 
switches rated at 277 volts in all 
applications from homes_ and 
schools to hospitals and plants. 

Leviton Manufacturing Company, 
Inc., Brooklyn 22, N. Y. 


Electric Heaters 


Chromalox electric console unit 
heaters are designed for installa- 
tion in all types of buildings. Basic 
unit is available in free-standing, 
semi-recessed or full-recess models 
which, in turn, can be mounted in 
floor, wall or ceiling positions. With 
heating elements, centrifugal fans, 
and temperature’ controls all 
mounted in a single cabinet, the 
heater is adaptable in either new 
or remodeled building projects. 
Heating capacities range from 
8,200 Btu/hr to 102,500 Btu/hr. 
Automatic night temperature set- 
back operation is also available. 
Bulletin No. F21100 is available. 

Edwin L. Wiegand Company, 
7500 Thomas Blvd., Pittsburgh 8, 
Pa. 


(12) 


Transformer 


A new line of general-purpose, 


ventilated, dry-type transformers 
in ratings 3 through 50 kva, single 
phase, 600 volts and below, are de- 
signed for indoor use. Three-piece 
case has convenient knockout loca- 
tions to permit standard-size con- 
duit to be connected from either 
side or bottom. Coils are wound 
with high-temperature epoxy-film 
insulated wire. 

Allis-Chalmers Manufacturing 
Co., Milwaukee 1, Wis. 
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circuits circuits 


NLY IN BULLDOG’S 12-CIRCUIT ELECTRI-CENTER 


Only BullDog Pushmatic 
circuit breakers give you 
both of the above combi- 
nations—plus many 
others—in a 12-circuit 
panel. Other breakers 
would need a 16-circuit 
panel, 


The BullDog Pushmatic® 100-amp breaker 
takes only two spaces, compared to the 
four spaces needed for any competitive 
100-amp breaker. And new BullDog Du- 
plex Pushmatic puts two lighting circuits 
in a single space. Count ’em . all the 
circuits shown in only 12 spaces! 


You save space by using smaller panels. 
You provide the maximum in electrical 


New Duplex Pushmatic puts two circuits 
in the space of one single breaker. Gives: 
identical, independent coil-magnetic pro- 
tection in each pole of all Duplex 
breakers; positive one-bolt connection; 
pushbutton convenience. 


BullDog Electric Products Division, I-T-E Circuit Bre 
In Canada: 80 Clayson Rd., Toronto, Ont. Export Division: 13 East 40th St., New York 16, N. Y. 


circuit flexibility and protection. Push- 
matic protects two ways—coil short-circuit 
and thermal overload protection. To put 
more electrical services into less space, see 


your BullDog products representative. 


Pushmatic 100-amp breakers take only 
two spaces compared with four spaces 
required for all competitive 100-amp 


breakers. Pushmatic 100-amp breakers 


are now available for field installation. 


cer Company, Box 177, Detroit 32, Michigan. 


BULLDOG ELECTRIC PRODUCTS DIVISION 
1-T-E CIRCUIT BREAKER COMPANY 





Mr. Jerry Shaw of Shaw Electric, electrical 
contractor for Justice Elementary School, Justice, Illinois, says: 


“Honeywell helped us install 


Central Security System 


Mr. Jerry Shaw, in one of the classrooms in Justice Elementary School. 
Automatic detectors in the classroom will detect fire without fail and immediately 
ring alarms in the building and at the fire station. 
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our first 
without a hitch”’ 


Honeywell nlanned the system for Justice Elementary School 


down to the last detail—then supervised its installation 


and checked it out to make sure it operated perfectly. 


“This was our first attempt at installing a Central Security 
System,”’ says Mr. Shaw. ‘And with Honeywell's help, it 
went off without a hitch. Honeywell engineers saw that the 
equipment was delivered on schedule and not only super- 
vised the installation, but stayed on to check it out.” 


The Honeywell Central Security System in Justice Ele- 
mentary School protects the building against both fire and 
vandalism. Twenty-two automatic fire detectors are located 
throughout the school. They detect fire when it breaks out 
and automatically sound alarms to clear the building and 
notify the fire department. 


The system also includes Honeywell intrusion detectors, 
installed at key locations in the building. They detect in- 
trusion and automatically sound an alarm at police head- 
quarters. Inaddition, the system provides intercommunication 
between the school and police headquarters to enable the 
police to listen for suspicious noises. 


You'll find your job always goes smoothly when you work 
with Honeywell. Help is conveniently available from any 
of the 112 offices across the nation. Call your local Honeywell 
office. Or write Honeywell, Dept. EC-8-150, Minneapolis 8, 
Minnesota. In Canada, write Honeywell Controls, Limited, 
Toronto 17, Ontario 


re rete 


PIQ@MEERING THE FUTURB 
XYERA MR 


Pre 


Mr. Joseph M. Stimatz, Chief of the Justice Fire Department, 
operates the Honeywell Central Security Panel at fire and police 
headquarters. Both fire and intrusion will automatically be re- 
ported here so that help can be dispatched without delay. 


Honeywell 


1M) Fit ue Coutiol 


SINCE 1886 
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NATIONAL PRICE 
SERVICE 


“ BLUE BOOK” 


For contractors’ cost and suggested 
resale prices of materials. 


“RED BOOK” 


For contractors’ cost or distributors’ 
suggested resale prices of materials. 


“LIGHTING ” 


For contractors’ cost or distributors’ 
suggested resale prices of lighting 
equipment. 


Every electrical contractor and distributor 
should use at least one of these price books. 





NATIONAL PRICE SERVICE Dept. A-08 
13601 EUCLID AVENUE + CLEVELAND 12, OHIO 


Gentlemen: Please send me complete details 
without obligation about the N. P. S.; 


[[] BLUE BOOK 
[] RED BOOK 


(J LIGHTING BOOK 


Nome 





Title 





Address 





City Zone _ Stote__ 














National 
Price Service 


HENDERSON-HAZEL 
CORP. 


93601 EUCLID AVENUE + CLEVELAND 12, OHIO 
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(13) 


A new automatic electric heater 
that hangs on a wall like a picture 
is available. In the back there are 
three keyhole slots for mounting, 
and there are knockouts for electric 
wiring in back and in bottom. Solid 
aluminum reflector, enclosed heat- 
ing element. Built-in thermostat. 
Baked enamel finish, 24 in. deep, 
144 in. high. Available in two sizes 
—750 watts, 2,562 Btu. and 1000 
watts, 3,415 Btu, 120 volts. UL 
approved. Literature is available. 

Cavalier Corp., Chattanooga 2, 
Tenn. 


Electric Heater 


Compression Taps (14) 


The introduction of compression 
taps completes the Color-Keyed line 
of lugs, 2-way connectors, pigtails 
and installing tools. This C Tap is 
one-piece construction. Nine C Tap 
sizes will tap any two code copper 
conductors from two No. 10’s to two 
1/0’s and any combination of large 
main to smaller branch from No. 
10 to 3. Color bands on C Tap 
match corresponding colors on the 
dies of installing tools assuring cor- 
rect compression and permanent in- 
stallation. Brochure is available. 

Thomas & Betts Co., 36 Butler 
St., Elizabeth 1, N. J. 


Connectors (15) 

Two new malleable iron two- 
screw type, open-throat clamp con- 
nectors are designed to accommo- 
date armored cable, flexible cable, 


non-metallic 
cable, rubber-jacketed 
cords and service-entrance cable. 
Reversible clamp connectors now 
available for round or oval shaped 
cords. These connectors will house 
conductors ranging from .218 in. 
to 1 in. The other is one of five 
clamp connectors made to accom- 
modate oval-shaped cords. These 
connectors will cover a range from 
.310 in. to a maximum of 1.09 in. 
Another type available is made to 
accommodate round conductors. 
This style is sized for a minimum 
opening of .355 in. to a maximum 
of 1.29 in. 

Gedney Electric Company, RKO 
Building, Radio City, New York 20, 
ie 


flexible conduit, 


sheathed 


(16) 

Type DS crystal valve lightning 
arrester is 4 in. shorter than the 
model it replaces and 20% lighter. 
Length, weight and voltage dis- 
charge savings have been achieved 
through an improvement in grain 
structure of oxidized silicon-car- 
bide “Crystallite’ valve element. 
Long leakage distance is main- 
tained by new contour of porcelain 
body. 

Delta-Star Electric Division, 
H. K. Porter Company, Inc., 2437 
Fulton St., Chicago 12, Jil. 


Lightning Arrester 


Ditcher (17) 


New 3P Pow-R-Ditcher is spe- 
cifically designed to fit all 3-point 
tractor hitches. It has a digging 
width of 6 to 16 in. wide and will 
dig to a 44-ft depth. Digging chain 
is the same as used on the largest 
Vermeer ditchers. Tractor-mounted 
ditcher features an all-new hy- 
draulic-actuated travel-ratchet de- 
vice that gives full control of dig- 
ging speed from one control lever. 
The power is taken from the trac- 
tor’s hydraulic system. The PTO 
shaft is equipped with a double disc 
friction slip clutch for digging 
safety. 

Vermeer Manufacturing Com- 
pany, Pella, Iowa. 
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ROLLING 
SCAFFOLDS 


by PS CO. 


raise efficiency 
lower costs... 


When maintenance or repair goes above 
arm’s reach, you can control costs with 
PS CO. Rolling Scaffolds ... all bearing 
U.L. Label. 


stee! —‘Trouble Saver” Rolling Scaf- 
folds are erected from simple, easy-to- 
assemble parts. End frames, 2’, 3’ or 5’ 
wide, are joined by pivoted diagonal 
braces to form the basic unit. Addi- 
tional frames are placed on top of the 
original basic unit by means of 
sprockets. 

or aluminum — Sectional Scaffolds 
are erected from separate frames, 
braces, and stairways. Base dimen- 
sions are 4’6” x 6’. 29”—or 4’ 6" Wide 
Sectional Ladder Scaffolds available in 
6’, 8’ or 10’ spans with ladders 4’, 5’4” 
and 6’7” high. “Fold-A-Way” Scaf- 
folds go up without acrobatics, flip- 
flops. Base unit 7’ high, sections 6’. 
Base—4’6” x 6’. 


Write for Bulletin G-205RR 


THE ] Parent Gicarrouvine (-()).,1ne. 


38-21 - 12th Street, Dept. “CM. 

Long Island City 1, N. Y. 

1550 Dayton St., Chicago 22, III. 

West Coast: 6931 Stanford Ave., Los Angeles 1, Calif, 
Branches in all Principal Cities 
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Operators (18) 

A line of electrical operators that 
allows Type AB circuit breakers 
to be remotely controlled is now 
available. Models with rated con- 
trol voltages of 120, 240, 480 or 600 
volts ac and 125 volts de can be 
supplied. They will actuate break- 
ers rated to 100 amps at 600 volts 
in frame sizes designated E, EH 
and F. Breakers that are mounted 
in panelboards, switchboards or 
busduct plug-in units can _ be 
equipped with the new operators. 
Mounting holes for operators are 
identical in spacing and size to 
those for breakers in all three avail- 
able frame sizes. For back mount- 
ing, a special pin can be supplied. 

Westinghouse Electric Corp., 
P. O. Box 2099, Pittsburgh 30, Pa. 


a 

Kage 
Age 
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Lighting Fixture (19) 


A new lighting fixture, called the 
Chelsea, is a plastic-enclosed unit, 
measuring 13 in. wide. It comes 
equipped with either acrylic or 
polystyrene shielding. Available in 
2-, 3- and 4-light units, it may be 
surface-mounted with top reflec- 
tors, or pendant-mounted. Slide- 
grip hangers are used for hanging 
the uplighting units. 

Smitheraft Lighting, Chelsea 50, 
Mass. 


Electric Furnace (20) 

Electric furnace for central 
forced-warm-air applications has an 
output of 39,000 Btuh. Features 
include air circulation to prevent 
air stratification and staleness; pro- 
vides air filtering; fresh air can be 
introduced into system; humidity 
can be controlled; air purifiers can 
be added. The “ES” series can be 


installed as a horizontal unit, an 
upflow unit or a down-flo unit. It 
is 424 in. long, 19 in. high and 17 
in. deep. The “hammock”’ type filter 
is 18 by 24 in. Unit is UL listed. 
Units now being produced are single 
phase. Following are heating out- 
puts with varying voltages: 208 
volts 31,800 Btuh; 220 volts 35,700 
Btuh; 230 volts 39,000 Btuh; 240 
volts 42,500 Btuh. 

Lennox Industries Inc., Marshall- 
town, Iowa, 


Ss @ 
~— 

Connector (21) 

A self-stripping communication 
wire connector developed for the 
telephone, communications and sig- 
naling industries. Also self-sealing 
and preinsulated, the ‘Scotchlok” 
brand electrical connector Type UR, 
splices, insulates and moisture-seals 
in two steps. Connector is designed 
to accommodate any 2- or 3-wire 
combination of No. 19 to No. 26 
AWG solid or No. 20 to No. 25 
AWG stranded wire, and handles all 
common types of insulation, includ- 
ing plastic, rubber, enamel and 
tefion. It is made of a transparent 
thermoplastic material, filled with 
silicone grease, and incorporating 
a metal finger-like connector ele- 
ment. A crimping tool with parallel 
action jaws has been designed. 

Minnesota Mining and Manufac- 
turing Co., 900 Bush Ave., St. Paul 
6, Minn. 


Tool (22) 


An automatic powder-actuated 
fastening tool, designated “Mark 
II,” incorporates full interchange- 
ability of all parts for “on-the-job” 
servicing. Design permits 8-shot 
cylinder to use longer nails and 
studs, now accommodating fasten- 
ers up to 3% in. overall. Fastener 
can be operated with two pre-loaded 
cylinders. Eight shots are fired suc- 
cessively from one cylinder, which 
then is replaced by second loaded 
cylinder, to give a total of 16 shots 
per minute. 

Columbia-matic “8” Corp., Syra- 
cuse 1, N. Y. 


. . AUGUST, 1960 

















A few of the many places where Sealtite guards electrical connections in the plant of Ecusta Paper Division of 


Olin Math 


eson Chemical Corp., Pisgah Forest, N. C. Sizes range from Y2‘* through 4" in Type EF black. 


A PAPER MILL NEEDS LOTS OF WATER—BUT NOT IN ITS 
ELECTRICAL CONNECTIONS, WHICH STAY DRY IN SEALTITE 


Unprotected motor leads are potential trouble spots in 
a paper mill—where they are constantly exposed to mois- 
ture, chemicals, and physical damage. The simple, eco- 
nomical answer is Sealtite, Anaconda’s flexible, liquid- 
tight conduit, providing low-cost insurance against 
shutdowns due to machine hookup failures. 

Wherever service conditions are rough—from mois- 
ture, corrosives, weather, movement, vibration, separately 
or in combination—Sealtite gives dependable protection 
to electrical wiring. Its tough, extruded polyvinyl jacket 
proves itself in arctic cold and tropical heat. It resists 
moisture, oil, dirt—even salt spray and corrosive chemi- 
cal fumes. Its flexible metal core absorbs vibration. 


CUTAWAY OF Type | 


tite sh 


ae 


~-SEALTITE j 


_ 


sitive ground 


COPPER BONDING CONDUCTOR 


LISTED UNDER LABEL SERVICE PROGRAM 
OF UNDERWRITERS’ LABORATORIES, INC. 


That’s why Sealtite conduit often outlasts rigid conduit. 
WHERE TO GET SEALTITE—Leading electrical wholesalers 
stock Sealtite in easy-to-handle coils, in black or gray. 
Be certain you ask for and get the quality conduit marked 
“Sealtite” and “Anaconda” on the cover. Buy it in long 
lengths on reels or in cartons and cut it on the job to 
eliminate waste. Your wholesaler also stocks liquid-tight 
connectors. Free Booklet $-542 gives full information on 
Sealtite. Write: Anaconda Metal Hose Division, The 
American Brass Company, Waterbury 20, Connecticut. 
In Canada: Anaconda American Brass Ltd., New To- 
ronto, Ontario. Sealtite is approved by Canadian Stand- 
ards Association. 


Insist on the conduit marked 


FLEXIBLE, L/IQUID-TIGHT CONDUIT 


an AN AC O N DA product 
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Wunction Box MOU"! 


os 


NO BOLTS, NO SCREWS, NO DRILLING 


with new Permacel Junction Box Mount epoxy adhesive 
. the fast, easy way to attach junction boxes to any surface. 


PERMACEL 


NEW BRUNSWICK, NEW JERSEY « TAPES + ELECTRICAL INSULATING MATERIALS ¢ ADHESIVES 


Troffer 

New fluorescent troffer is spe- 
cially designed to combine with 
steel roof deck as a ceiling and 
lighting system. Adjacent roof 
deck cells can be closed off with 
acoustical material. Self-aligning 
hangers are used. Die-formed steel 
troffers are UL-listed with CBM- 
certified rapid-start ballasts. A 
wide choice of diffusers, including 
six stock models in formed acrylic, 
plastic louver, ventrolens, and glass, 
provides a selection of troffers for 
all applications. Bulletin is avail- 
able. 

Lighting Products, Inc., Highland 
Park, Ill. 


Electric Furnace (24) 
A new electric furnace, called 
“Electro-Flo,” is for residential 
use. It features an exclusive “Selec- 
tive-Sequencer,” a modulating de- 
vice which controls up to nine 
stages of heating, depending on ca- 
pacity of furnace. Selective-Se- 
quencer actuates from three to nine 
motor-operated switches, one for 
each pair of heating elements of 
approximately 10,000 Btu output. 
Air can be de-humidified or humidi- 
fied. Furnace is available in four 
models, each offered for operation 
with 208, 220, 230 or 240 volts. 
“Electro-Flo” furnace and blower 
can be installed in any position, and 
same units can be arranged as 
vertical, counterflow or horizontal 
models at installation site. Summer 
cooling up to 5 hp can be added. 
Stewart-Warner Corp., 1826 
Diversey Parkway, Chicago 14, Ill. 


Spring Operator (25) 

A portable spring operator pro- 
vides fast, trip-free snap action for 
positive motion in switching from 
any position to the next in a new 
line of Smapact load-break oil 
switches. Switching action is non- 
reversible and positive in the line. 
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Spring operators weigh 25 lbs. The 
load-break oil-switch line will carry 
and interrupt full 400-amp load cur- 
rent and is available in 5-, 7.5- and 
15-kv ratings. Switches can be pro- 
vided for all applications and 
switching arrangements now avail- 
able in standard Type RA line. 

G & W Electric Specialty Co., 
3500 W. 127th St., Blue Island, Ill. 


Time Meters (26) 


New 10-station time utilization 
meter panel, known as “Tump,” con- 
sists of ten individual running time 
meters, each with its own signal 
light, in a steel housing, less than 7 
by 13 in. Connects to ten different 
machines or operations to be 
monitored at distances to 5000 ft. 
It uses 26 volts. They are used to 
show production time, hours of ma- 
chine use in plant. In office to deter- 
mine wages, etc. When meters are 
accumulating time, corresponding 
signal light is visible. Bulletin is 
available. 

Gorrell & Gorre ll, 336 Old Hook 
Road, Westwood, N. J. 


Fluorescent Fixture (27) 


A new line of surface-mounted 
fluorescent fixtures, called the Vega, 
has a shallow depth of 34 in. It is 
available in 12-, 18-, 24- and 48-in. 
widths, from a 2-lamp 1 by 4 unit 
to an 8-lamp 4 by 4. Offered in a 
variety of diffusers, aluminum or 
plastic eggcrates, inverted hexag- 
onal prismatic “Starlite” lens, or 
the new polystyrene. 

Metalcraft Products Company, 
Inc., 6225 State Road, Philadelphia 
35, Pa. 
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A development of Orangeburg and Flintkote Research Laboratories, 
new klean-kote Orangeburg Conduit has a tough, non-brittle, protec- 


tive coating for cleaner, safer handling. Ask your Wholesaler to show 


Youstenetvoow. !@Qii{(OC@ ORANGEBURG 


Fibre Conduit 





Now... 
Meet 
the Lady 
in White 


presenting ..- 
Klean-kotg 
ORANGEBURG 


fibre conduit 


ee 
% 


\ \ ' by scientifically 


coated to 


cleaner hands P reduce 


irritation 
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only 
ORANGEBURG 
has new 


Mlerannek Owe) 
cleaner clothes ae ORANGEBURG first! 


OTe, ool 
FLINTKOT Orangeburg Manufacturing Co., Orangeburg, N.Y. Division of The Flintkote 
‘Set = Company, Manufacturer of America’s Broadest Line of Building Products 
*KLEAN-KOTE IS A TRADE-MARK 


T APPLIED FOR. ORANGEBURG KLEAN-K 


E 1S DISTRIBUTED B RAYBAR 
ELECTRICAL CO. AND GENERAL ELECTRIC SUPPLY 


CO, WITH BRANCHES AND STOCKS IN PRINCIPAL CITIES, 
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Load Center (28) 

New 200-amp split bus “Twin” 
load centers is suitable for Gold 
Medallion Home electric heat ap- 
plications. Available in both flush 
and surface design, panel, Cat. No. 
TRX4020, has space for six 2-pole 
breakers in the 200-amp main sec- 
tion, three of which serve as sub- 
section mains, and accommodates 
up to 28 single-pole circuits with 
l-in. TQL breakers or 30 circuits 
with 2-in-1 “Twin” breakers. Listed 
by UL, the single-phase, 3-wire de- 
vice is suitable for use with 2-pole 
plug-in Type TQL and TQAL ecir- 
cuit breakers rated up to 100 amps. 

General Electric Co., Plainville, 
Conn. 


Lighting 

New Sky-Glo illuminated ceiling 
system is based on 2- by 4-ft and 2- 
by 2-ft vinyl, polystyrene and 
acrylic diffusers. It is also available 
with a variety of prismatic diffus- 
ers plus 4-in. cube aluminum or 
plastic louvers. Grid network is 
suspended directly from lighting 
element and inverted T-grid is of 
aluminum alloy. In addition, the 
line offers a wide selection of shield- 
ing elements and lighting equip- 
ment, including Power-Groove 
lamps, rapid-start, slimline and 
800 ma high output. 

Benjamin Division, Thomas In- 
dustries Inc., Louisville, Ky. 
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(30) 


In compliance with recent revi- 
sions to the NEC, a new line of 20- 
amp, 125-volt, 3-wire “U” ground 
devices has been added to this line. 
In addition to providing a recep- 
tacle for the 20-amp cap, the design 
permits the use of 15-amp, 125- 
volt, 3-wire “U” ground and stand- 
ard parallel caps making it a “uni- 
versal” receptacle. Line includes 
duplex receptacles in brown and 
ivory, duplex on 4-in, covers in 
brown, and armored caps. 

Circle F Manufacturing 
Trenton 4, N. J. 


Receptacle 


Go.., 


Outlet (31) 


Designed for mobile home parks, 
Model 5217 weatherproof power 
outlet features a 50-amp, 125/250- 
volt “Life-Line” park receptacle, 
plus a 15-amp, 125-volt grounding 
type outlet to service travel trailers 
or for accessory use. A 2-fuse pull- 
out provides overload protection for 
the 50-amp receptacle and there is a 
plug fuseholder for the 15-amp out- 
let. Models with circuit breakers 
are also available. Plugs from 
mobile homes connect inside box 
and box cover can be closed and 
locked while receptacles are in use. 
There are conduit knockouts in bot- 
tom and a 1-in. hub in top or bottom 
of box. 

Hoffman 
Anoka, Minn. 


Engineering Corp., 


(32) 

The first of a series of four dim- 
ming controls, the electronic budget 
dimmer, P 8762, is for light con- 
trol for any room in the house. 
Dimmer’s three positions are “Hi,” 
“Mood” and “Off”; and it replaces 
standard wall switch without 
changing wiring or wall plate. For 
incandescent fixtures and lamps to 
300-watt capacity. 

Progress Manufacturing Co., 
Caston & Tulip Sts., Philadelphia 
34, Pa. 


Dimmer 

















lf power fails... 
lights go on! 




















Yes, when the power goes off, Exide 





Lightguard® goes on automatically— 
prevents panic, injury and damage. Exide 








Lightguard plugs into any regular out- 
let—has a built-in automatic charger. 
Batteries last for years. You havea choice 
of several models. For full details, write 
Exide Industrial Division, The Electric 
Storage Battery Company, Phila. 20, Pa. 
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Switch 

A new _ load-break 
trance switch with safety and op- 
erating features is called Bolt-Loc. 
They can be furnished in 1200-, 
1600- and 2000-amp capacities for 
240-, 480- and 600-volt ac service. 
They are available in 2-, 3- and 4- 
pole switches, fused or unfused, for 
front or rear connection. Features 
include an interlock for fuse door; 
handle arranged for  padlocking 
with up to four padlocks in both 
open and closed positions. All 
standard fusible switches include 
provisions for specified silver-sand 
high-interrupting-capacity fuses. 
If desired, switches can be mounted 
in steel or aluminum, free-standing, 
wall-type or other enclosures, Lit- 
erature is available. 

Barkelew Electric 
Middletown, Ohio 


(33) 


service-en- 


Mfg. Co. 


Wall Bracket (34) 


All aluminum weathertight wall 
bracket is suitable for mounting in 
horizontal or vertical position, over 
doorways or adjacent to entrance- 
ways in schools, hospitals, police 
stations, fire houses, shopping 
centers and other public buildings 
Fixtures can also be mounted under 


canopies, marquees, overhangs and 
covered walkways. Wiring is for 
either two 100-watt incandescent 
lamps or two 15-watt fluorescent 
lamps, and 4-in. cast aluminum 
junction box, gasket and machine 
screws for weathertight installa- 
tion. Finished in satin anodized 
aluminum. 
McPhilben Lighting, Ine., 

Willoughby Ave., Brooklyn 37, N. 


Ladder (35) 

A fiberglass safety ladder called 
Himeo. Rails are constructed of 
fiberglass-plastic channels which 
are bonded around a specially pre- 
pared hardwood core. It is electri- 
cally non-conductive. Fiberglass 
surface is splinter-proof, impervi- 
ous to water, paint and solvents, 
and resistant to scratches, acids, 
alkalis, and other corrosive chemi- 
cals. All rungs are aluminum. Rope 
is made of polypropylene, which will 
support 3000 Ibs. 

Hopfeld Industrial Manufactur- 
ing Co., San Rafael, Conn. 


Time Switch (36) 

A new 55-amp, 7-day time switch 
is equipped to handle the heaviest 
lighting loads. Typical uses in- 
clude control of indoor and outdoor 
(protective) lighting for schools, 
institutions, public buildings, in- 
dustrial plants, for parking lot 
lighting. Individual On-Off lighting 
schedules for each day of the week 
can be set on 7-day dial. Lug ter- 
minals take up to No. 6 wire with- 
out bending. Units may be ordered 
without case but with bracket, or 
in flush enclosure for panelboard 
or recessed wall mounting. 

Tork Time Controls, Inc., Mount 
Vernon, N. Y. 


Pushbutton (37) 


A new lighted oiltight pushbut- 


ton with a “turn-to-test” feature. 
It offers the advantages of a push- 
to-test pilot light and lighted push- 
button in one unit. Before pushing 
button to start motor or other 
equipment, button is given a half 
turn. This energizes the lamp cir- 
cuit without affecting the control 
circuit and shows whether or not 
lamp lights. Six caps are 
available. Unit is equipped with 
heavy duty contacts. Literature is 
available. 

Arrow-Hart & Hegeman Electric 
Co., Hartford, Conn. 


color 
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Height—903% inches 
Width—34 and 38 inches 
Depth—15 inches 


Front access to 


all components 


Motor starters up to Size 4 
Interlocked AB circuit 
breaker disconnects 
interlocked FDP fusible 
switch disconnects 4.93553 


You Can B€ SURE _.1F ITs 


_ Westinghouse — 
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Luminaire 


(38) 
A new line of Trend Series 
fluorescent luminaires specially de- 
signed to provide high level illumi- 
nation for schools and offices, at 
recommended standards for visual 
comfort. Design includes completely 
luminous wrap-around side panels. 
A choice of three diffusers is of- 
fered: clear ventrolens, white 
ventrolens, and a polystyrene egg- 
crate louver providing 55° shielding 
both crosswise and lengthwise. It 
430 ma _ rapid-start lamps. 
Units are offered in 4-ft lengths 
for 2-, 3- and 4-lamps. Also a 4- 
lamp, 8-ft tandem luminaire ar- 
rangement is available. 

Lighting Products Inc., Highland 
Park, Ill. 


uses 


Outlet (39) 


A new single 3-wire grounding 
outlet, No. 5351, for use on 20-amp 
appliance circuits has been intro- 
duced. Rated at 20-amp, 125-volt, it 
features two green hex grounding 
screws which permit feed-through 
of grounding conductors. Contoured 
design of outlet face permits inser- 
tion of cap blades. Heavy barriers 
separate contacts of opposite polar- 
ity and grounding contacts. De- 
signed for side wiring only, outlet 
has washer-type plaster ears. It 
also may be used with 15-amp, 125- 
volt grounding caps or regular un- 
grounded parallel blade caps. 

Pass & Seymour, Inc., 


N.Y. 


Sy acuse, 


Motors (40) 


Three models of low voltage de 
motors in frame size No. 4636 are 
available for general use and may 
be obtained with or without radio 
suppression. Winding designs of- 
fered are shunt, compound or series 
type. Typical ratings for this frame 
size are: 4 hp, 3500 rpm, 12 or 24 
volts de; + hp, 2100 rpm, 12 or 24 
volts de; and 4 hp, 3600 rpm, 24 
volts de. Each of the motors has a 
54 in. frame diameter and weighs 
approximately 14.5 lbs. Motors are 
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built in totally-enclosed non-venti- 
lated or totally-enclosed fan-cooled 
cast aluminum housings and are 
equipped with ball bearings. 
Universal Motor Div., Robbins & 
Myers, Inc., Springfield, Ohio 


Motor Starter (41) 


An all-aluminum housing for size 
0 and size 1 magnetic motor start- 
ers has been announced. GMSM 
series can be used in both hazardous 
and non-hazardous locations 
(NEMA 3, 3-R, 4, 5, 7 and 9) and 
is adaptable to custom hub arrange- 
ments. Housings are furnished 
with front operation for start-stop 
and reset buttons, or with reset but- 
ton only. 

Killark Electric Mfg. Co., Vande- 
venter and Easton Aves., St. Louis 
13, Mo. 


(42 
for 


Lighting Systems 
Portable 
quick on-job assembly in construc- 


lighting systems 
tion and repair work. Plug-in, 
building block units for the 2-, 3-, 
and 4-pole “Tuffline’ systems in- 
clude primary and_— secondary 
breaker panels, distribution blocks, 
and light streamers with complete 
electrical and safety protection. 
Equipment and cables are insulated 
with a neoprene compound. Plug 
and receptacle connections are 


polarized to prevent mismating and 
are designed to keep water out of 
connections even when submerged. 
Systems, which can _ distribute 
power for tools as well as for light- 
ing, can be set up and taken down 
without tools and moved or ex- 
panded as a job progresses. 

J.B. Nottingham & Co., Inc., 441 
Lexington Ave., New York 17, 
Ns 


(43) 


A new line of fan and limit con- 
trols, designed to meet the current 
needs of the central heating indus 
try. All include switches and are 
equipped with “color-coded” switch 
guards for identification. Switches 
have a rating of } hp, and are en- 
closed in controls with a moulded, 
nonconductive covering. Fixed fan 
and limit settings are also available 
in controls. Tabs are provided to 
secure levers at a preselected set- 
ting. A manual summer fan switch, 
which can be installed at factory or 
added in field, is also available. 

Robertshaw - Fulton's Grayson 
Controls Div., Long Beach, Calif 


Controls 


(44) 


A new line of Power” 
and “Special Brushless” ac genera- 
tors and motor generators has been 
announced. “Precise Power” are 
available in ratings from 5 kw 
through 100 kw in open-type con- 
struction with static exciter-regula- 
tors. Inherent regulation to plus or 
minus 10%, or magnetic amplifier 
regulation to plus or minus 1%. 
“Special Brushless” ac generators 
with dripproof construction are 
adaptable for engine mount or di- 
rect coupling to driving motor. 
Synchronous generators, rated from 
5 kw at 1800 rpm through 100 kw 
at 1800 rpm are equipped with in- 
herent regulation with no external 
controls. 

Lima Electric 
Lima, Ohio. 


Generators 


“Precise 


Motor Co., Ine., 
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NEW, compact 


WESTINGHOUSE 
SERIES 1 
BUILDING-TYPE 
DISTRIBUTION 
SWITCHBOARDS 














COMPLETELY ACCESSIBLE FROM 


Designed for commercial buildings, Series 1 has been 
standardized for flexibility and low installed cost. Ade- 
quate wiring space has been reserved at top and bottom 
of each structure for incoming and outgoing cables. 
Series 1 may be installed against any wall where floor 
space is at a premium, since all components are acces- 
sible from the front. Additional distribution sections 
may be added later as dictated by increasing loads. 


RES 








12 








oe 





THE FRONT 


Each distribution section measures only 15 inches deep. 
All sections are attractively designed and finished in 
gray lacquer to provide a pleasing appearance. 


For more details and layout information, contact our 
sales office near you or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Pa. Ask for 
Publication SA-8667. J-93554 


You CAN BE SURE...1F wsWesti nghouse 
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... Section 220-3 (b) of the 1959 
National Electrical Code states... 


“For the small appliance load in 

kitchen, laundry, pantry, dining room and 
breakfast room of dwelling occupancies, 

(1) 2 or more 20-ampere branch circuits 

in addition to the branch circuits 

specified in paragraph 220-3 (a) shall be 
provided for all receptacle outlets (other 
than outlets for clocks) in these rooms, and 
such circuits shall have no other outlets.” 


Designed to provide full compliance with the revised Code, Circle 
F’s new No. 2532 does much more! It becomes a “universal” outlet! 
It accommodates appliances, heavy-duty portable tools, business 
machines, etc., having substantial energy requirements, where the 
new 20 A.-125 V. plug cap (No. 2528) is necessary. It also accom- 
modates 15 A.-125 V. 3 wire U-ground and standard parallel blade 
caps. One outlet for all! Circle F’s quality is tops and the price is 
right. Contact your Circle F representative for complete details, 





TRENTON 4, NEW JERSEY 


Connectors (45) 


Two new 90 angle fiex-steel no 
screw conduit connectors are avail- 
able. Cat. No. 305—8 in. and Cat. 
No. 306—4 in. are with hinged 
snap-caps. They twist into the Flex 
and one extra twist locks them in 
place. To pull wires through, just 
flip cap open, pull wires, snap cap 
shut. 

Tomic Sales & Engineering Cor- 
poration, 20000 Sherwood Ave., De- 
troit, Mich. 


Heater-Ventilator (46) 

New wall heater-ventilator com- 
bination, called Heat-A-Vent, which 
may be operated simultaneously or 
separately for use in bathrooms, 
dens, rathskellars or other rooms 
where extra heat and moisture re- 
moval are desired. A wall light 
switch controls ventilator where 
local codes require this type of op- 
eration. Two radiant-type heating 
elements, totaling 1600 watts, pro- 
vide instant warmth. Unit may be 
wired to either 120 or 240 volts, 
8-wire service. 

NuTone, Inc., Madison & Red 
Bank Roads, Cincinnati 27, Ohio 


Adjustable Roller Arm (47) 


A new roller arm which can be 
adjusted to any length between 1 
and 4 in. is now available for Type 
AW limit switches. Arm length can 
be changed by loosening an Allen 
head screw and sliding arm up or 
down to desired position. A scale 
on one side of arm is ma -ked in 
4-in. increments for adjustment. 
Roller can be turned to inside or 
outside of arm for varied cam track 
locations, and roller diameters of 
8 and 1 in. are available. 

Square D Company, 4041 N. 
Richards St., Milwaukee 12, Wis. 
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Lighting Fixture 

A new line of high-intensity, 
prismatic, ceiling-drum fixtures 
suitable for use where high foot- 
candle levels are required. Called 
“Crodrum,” lights are available in 
150-, 200- and 300-watt units. Ta- 
pered sides of ceiling pan, with { in. 
of metal showing, blend into tapered 
sides of drum. They are approved 
by UL. Data folder 61-B is avail- 
able. 

Perfeclite 1457 East 
40th St., Cleveland 3, Ohio 


Company, 


Attic Fan (49) 

New 30-in. direct drive attic fan 
uses }|-hp permanent split-capacitor 
8-pole motor. It is designed to op- 
erate smoothly at 835 rpm. Features 
include: full venturi to improve 
static pressure performance; pro- 
tective baked enamel finish; steel 
blades; and extra-large junction 
box. Ceiling shutters that open and 
close automatically with operation 
of fan are available for use with 
this unit. They feature special 
“flutter-proof” design, overlapping 
aluminum louvers mounted in 
formed steel frame, and fusible link 
for safety. Entire shutter unit can 
be mounted in ceiling. 

Emerson Electric Mfg. Co., 8100 
Florissant Ave., St. Louis 36, Mo. 


Floodlight (50) 
Type MVA-14 400-watt mercury 
vapor floodlight mainte- 
nance costs in lighting areas such 
as service stations. Heat-resisting 
glass lenses of five types are avail- 
able. Fixture takes standard type 
BT-37 clear, color-improved, or 
color-modified mercury lamps. A 
hood may be furnished to cut off 
light. Different types of mounting 
bases are available, and mercury 
lamp ballasts as required can be 
furnished with floodlight. 
Crouse-Hinds Company, Syracuse 


5, dee ee 
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Radiant Heating 


Suspension Type Heaters 


Baseboard Heating Systems 


It’s easy to make a good profit 
in electric heating when you 


sell ELLECTROMODE 


The price is right... the mark-up 
is good .. . installation is quick and 
easy . . . service calls are virtually 
non-existent . . . and the name is 
one that commands respect. 


Only Electromode offers you a 
complete line of electric heating 
equipment... for the home, for 
the office and shop, for industry. 
With Electromode you can of- 
fer your customers forced-air 
heating for a bathroom or a 
warehouse...complete, baseboard 
heating systems... radiant heat- 
ing ... explosion-proof heaters 
... even infrared heating for out- 
door locations. 
A High Wattage Promotion 
Campaign 
To help you sell profitable home 
heating installations, Electro- 
mode offers a complete promotion 


W> ite for 


complete im formation 


package that’s guaranteed to 
make the electrical heating sys- 
tem you install the talk of the 
town ...a complete package 
which you can offer to the build- 
ing contractor ...to win you the 
heating contract. 


Electromode Means Quality 


Electromode is a name that has 
stood for the best in electrical 
heating since 1929 . . . because 
Electromode has manufactured 
only electrical heating equipment. 

The Electromode Safety Grid 
is a feature that is known and 
recognized wherever electrical 
heating equipment is sold. Be- 
cause all current-carrying, heat- 
emitting wires are buried in the 
solid cast-aluminum grid the 
heating element can’t shock, burn 
or cause a fire. 


\:Electromode 


Dept. EC-80, Division of Commercial Controls Corporation 


ROCHESTER 3, NEW YORK 
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Product Briefs 





Cee a ak (51) “Smoothie” wall plates 


— ror : Bee | moulded of non-combustible, non- 

oS TRANSFORMERS : absorbing thermosetting plastic 

: . ; have been announced by Circle F. 

| Manufacturing Co., Trenton, N. J. 

...(52) C & S Products Co., Wind- 

sor Locks, Conn., has introduced 

Semper-Seal, a new epoxy-type 

resin for use in splicing and plug- 

: : ging signal, communication, and 

Fe electrical power cables. ... (53) 

; for indoor Pare _ A new, improved fibre conduit, 

ea ae | known as Klean-Kote, has been 

ee | introduced by the Orangeburg 

or outdoor Manufacturing Co., Div. of The 

— - Eee Be | Flintkote Co., New York, N. Y. 

| (54) The Tankit Co., Inc., New- 

ark, N. J., has announced a new 

electrical contact cleaner and 

burnisher for all electronic equip- 

ment, called Liquid Burnisher. .. . 

(55) Telephone cabinets in two 

types and 19 sizes have been added 

as standard stock items to the line 

of wiring installation equipment 

produced by Keystone Mfg. Co., 
Warren, Mich. 

(56) Micro Switch, Div. of 
Minneapolis-Honeywell Regulator 
Co., Freeport, Ill., has introduced 
a new adjustable industrial pulse 
switch designed for industrial ap- 
plications. ... (57) An industrial- 
type battery has been developed 
for light-duty industrial trucks, 
personnel carriers and other small 
electrically powered utility bug- 
gies by the Exide Industrial Div., 
NEW BULLETIN FREE... Standard dry type transformers The Electric Storage Battery Co., 
Gives weights, sizes an . : Philadelphia, ‘ 
formance anes of Pe bai for light, power and control are (58) para and Reilly. Ine 
“7 wee sett designed for service wherever equip- Chattanooga, Tenn., has_ intro- 





Seomcapenia mung ot cone 


Ss Ze : | ment is required in hazardous areas. | duced Model MH-303 spacer type 


Pant Perepaasaresmens | Most major oil companies use them, | seTial cable stringing block which 

Cie 6 enn a eae Standard’s compound fills the entire for stringing either the diamond 

com emmen case, hardens and seals out lint, dust or inverted wye configurations. ... 

oe (59) An inventory of Rayescent 

| electroluminescent lighting panels 

prove regulation, reduce temperature | for commercial applications in 

rise and are lighter in weight and | Sizes from 2 by 2 in. to 24 by 24 

in. is now being maintained by 

the Westinghouse Electric Corp., 
Get the facts today from your near- | Lamp Div., Bloomfield, N. J. 





and dirt. They cut noise levels, im- 


smaller in size. 


THE STANOARG TRAWIIORMER CO. 
Ane, SRE + EHR Om Rem CS 





by Standard representative or write | (60) Westinghouse Lamp Divi- 

| gion, Bloomfield, N. J., has an- 
nounced a broad line of electro- 
luminescent indicator lamps for 
the display of luminous letters or 
numerals in various types of dials 
and indicators. ... (61) Permacel 
PA 1042 fixture mount, a new con- 
cept in mounting fixtures and 
other items to walls and ceilings, 
EXPRESS 2-1563 * WARREN, OHIO has been developed by Permacel, 

“WHEREVER THERE IS POWER’ New Brunswick, N. J. 


ee 
ena ay 8 nce sommes 


directly to us. 
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Catalogs & 
Bulletins 


(62) UNIT HEATERS designed for 
electric heating of schools, hos- 
pitals, churches, stores, etc., in free- 
standing, wall-mounted, or ceiling- 
mounted styles rated 2.4 through 
30 kw are described in Bull. F21100, 
8 pages. Edwin L. Wiegand Co. 
(63) CEILING SYSTEM of suspended 
metal leaves arranged to form a 
continuous colored wall-to-wall pat- 
tern beneath banks of fluorescent 
lamps is covered in 6-page brochure. 
Luminous Ceilings Inc. 

(64) LIGHTING DESIGN. 24-page 
booklet, “Comfort Conditioning 
with Light and Air,” describes com- 
bination lighting fixtures and air 
diffusers, with step-by-step appli- 
cation instructions and many tables 
of design data. Day-Brite Lighting, 
Inc. and Barber-Colman Co. 

(65) TimMeRS. Complete product 
line is described in 30-page Catalog 
D-31, covering latest timing com- 
ponents and linear measuring sys- 
tems for industrial and military 
users. Automatic Timing & Con- 
trols, Inc. 

(66) CEILING LUMINAIRE. 4-page 
brochure describes hung lighting 
panel with photos of typical appli- 
cation and installation diagrams. 
Duffusa-Lite Co. 

(67) MACHINERY MOUNTS for stop- 
ping vibration, shock, and noise 
transmission are described in 
6-page Bulletin K3C. Korfund Co. 
Inc. 

(68) ELECTRICAL CONNECTORS. 30- 
page catalog introduces new line of 
Bronco-Grip cable connectors. West- 
ern Insulated Wire Co. 

(69) CONTROLS and_ accessories. 
Catalog 57-S7, 16 pages, covers 
break-glass switches, relay panel 
for gas valve, engine generator iso- 
lating switches, marine duty trans- 
fer switches, and phase sequence 
correctors. Automatic Switch Co. 
(70) LigHtT LEASING. New 4-page 
brochure gives details of Lease- 
Light Plan permitting owners or 
tenants in the U. S. or Canada to 
rent or time-pay lighting moderni- 
zation or new construction, thus 
freeing working capital for other 
uses. Smithcraft Corp. 

(71) SURFACE RACEWAY. Revised 
152-page catalog No. 22 covers com- 
plete line of surface metal raceways 
and fittings, multi-outlet assem- 
blies, and lighting equipment. Wire- 
mold Co. 





/ The most complete line for splicing 
plastic and rubber insulated cables 


-«. for splicing polyethylene insulated cable 


BI-SEAL Self-Bonding (polyethylene base) Electrical 
Tape is particularly recommended as the primary in- 
sulation for low and high voltage polyethylene insu- 
lated wires and cables. Extremely low water absorption 
. . . low power factor . . . low dielectric constant. Oper- 
ating temperature to 85°C. 


general insulating and jacketing 


VINYL Electrical Tape No. 1 & No. 2, .007” and 
.010” thick, offers complete electrical and mechanical 
protection for most taping problems . . . Improved 
method of bonding adhesive prevents transfer, gives 
greater strength... For better looking, more compact 
splices. 


rapid insulation build-up 


No. 125 Electrical Filler Tape, Ye” thick, fuses 
into a solid mass of high-dielectric insulation in a 
matter of seconds. This insulating compound in tape 
form is ideal for cable splice build-up, padding and 
cable end-sealing. 


permanent cable jacketing 


BI-PRENE Electrical Jacketing (neoprene) Tape 
protects cable splices wherever oil, gasoline, grease, 
etc., threaten cable life . .. Particularly for neo- 
prene-sheathed cable... Forms a permanent outer 
sheath. 


high voltage cable splicing 


No. 30 High Voltage Splicing Tape is recommended 
for splicing cables insulated with ozone-resistant rub- 
ber compounds and operating in excess of 2000 volts. 
This butyl-base tape handles exceptionally well in cold 
weather. 


NEW “‘NEOFIL” (neoprene) Electrical Filler Tape. A Ys" 
thick neoprene compound in handy tape form — for low volit- 
age use. Insulates in one wrap! No covering tape needed 


Bishop Tapes are available through your 


local Electrical Distributor 


‘BISHOP MANUFACTURING CORPORATION 
6 Canfield Rd., Cedar Grove, Essex Co., N. J. 
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-.. and for 


NEARBY 
SERVICE... 


Black & Decker 
tools. Black & Decker 


maintains 50 factory service 
branches plus authorized serv- 
ice stations to give your B&D 
tools the attention mechanical 
products need periodically. 
Keep your B&D tools in top 
condition, on the job all the 
time. 

Only factory parts and fac- 
tory-approved methods are 
used. Fast service and reason- 
able cost, always. 


SWIFTY SERVICE says 
be sure to ask about: 


FREE TOOL INSPECTION 
no cost, 
10 obligation. 


STANDARD B&D 
GUARANTEE after 
completion of all 
recommended 
repair work. 


You’ll find the loca- 

tion of the nearest 

B&D repair facility 

in the Yellow Pages under ““Tools- 
Electric,’’ or write for address to: 
THE Biack & DECKER MFe. Co., 
Dept. 1208-S, Towson 4, Md. 








Quality Tool Service 


(72) ELECTRICAL TAPE. New 12- 
page booklet, “Useful Tips for Top 
Savings and Service,” covers 24 
specific tape jobs to help in selec- 
tion of most practical and econom- 
ical tape for any given job. Johns- 
Manville, Dutch Brand Div. 

(73) LINEAR WALL LIGHTING with 
open top and bottom, thus illumi- 
nating both wall and ceiling areas, 
is covered in new brochure No. 
FL-1. Prescolite Mfg. Corp. 

(74) PLUG-IN Bus DUCT applica- 
tion data is presented in 28-page 
booklet No. 30-661, including all 
drawings and specifications needed 
to lay out, specify and install the 
equipment. Westinghouse Electric 
Corp. 

(75) BATTERIES. Technical data 
sheets give electrical, physical, en- 
vironmental and typical application 
characteristics of automatically ac- 
tivated primary silver-zine batter- 
ies. Yardney Electric Corp. 

(76) MASONRY ANCHORS. Two 
color 18- by 20-in. wall chart pic- 
tures principal types of anchors 
and drills and indicates where each 
should be used. Rawlplug Co., Inc. 


(77) AC Motors. Pricing and di- 
mensional data on Multi-Shielded 
motors from } to 200 hp are given 
in new 56-page catalog. Sterling 
Electric Motors, Inc. 

(78) ALTERNATORS and converters. 
3ulletin 515-A, 4 pages, covers nine 
basic models of alternators ranging 
from 1 to 7.5 kva and producing 
360 to 3300 cycles, and two types of 
converters from 2.5 to 10 kw, 120 
to 420 cycles. Robbins & Myers, 
Inc. 

(79) HOME LIGHTING handbook, 36 
pages, presents ideas intended to 
show the inter-relationship of to- 
day’s decor and modern lighting 
design. Progress Mfg. Co., Inc. 


(80) Two-Way RADIO equipment 
available for business communica- 
tion is covered by 24-page Bulletin 
ECR-497B, describing frequency 
allocations, amplifiers, microphones, 
remote control, and antennas. Gen- 
eral Electric Co. 


(81) PLASTIC CONDUIT is described 
in 20-page catalog, with compre- 
hensive test results, installation 
instructions, and _ specifications. 
Kraloy Plastic Pipe Co., Inc. 

(82) WEATHERPROOF EQUIPMENT 
including power outlets, mobile 
home outlets, pole top switches, re- 
mote control switches, terminal 
boxes, junction boxes, and wire 
trough are described in 10-page 
Bulletin 22. Hoffman Engineering 
Corp. 


(83) LIGHTING FIXTURES for com- 
mercial and residential use includ- 
ing chandeliers, pendant fixtures 
and wall fixtures are covered in 
64-page Catalog. A. Heifetz Co. 
(84) MoToRS AND GENERATORS, 
gearmotors, speed reducers, motor- 
generators, and frequency changers 
are described in Bulletin L-1661A, 
8 pages. Howell Electric Motors 
Co. 


(85) LIGHTING FIXTURES. 4-page 
brochure describes three new fix- 
ture series: the Sun ’N Sand, Flor- 
entine, and Planter. Virden Light- 
ing Div., John C. Virden Co. 

(86) STREET LIGHTING. Engineer- 
ing specification brochure, Catalog 
ALS-5, covers detailed data on 
lighting standards. 16 pages. Pfaff 
and Kendall. 

(87) CABLE REELS, lifters, wire 
meters and measurers, and joist 
borers are described in 4-page price 
sheet. Hykon Mfg. Co. 

(88) SWITCHGEAR PROTECTION. Bul- 
letin 6020, 8 pages, covers Fuse- 
matic coordinated combination of 
power circuit breakers and current- 
limiting fuses for feeder systems 
in the 600-volt class. Federal Pa- 
cific Electric Co. 

(89) BATTERIES in Plastrite jars 
for stationary lighting and power 
applications are described in 12- 
page brochure giving discharge 
characteristics, engineering speci- 
fications, and dimensional data. 
Gould-National Batteries, Inc. 

(90) STREET LIGHTING. Bulletin 
GEA-7100, 28 pages, provides lay- 
outs, specifications, and application 
data for entire street-lighting sys- 
tems. General Electric Co. 


(91) CELLULAR FLOOR and roof 
decks of concrete providing net- 
work of wiring raceways in new 
University of Houston building are 
described in 6-page folder. Flexi- 
core Co. Ince. 


(92) DC POWER SUPPLIES. Silicon 
units with magnetic amplifier con- 
trol and rated from 100 to 1500 
amps, 14 to 36 volts, are described 
in 2-page Bulletin SE-102. Sprague 
Engineering Corp. 


(93) LIGHTING FIXTURES. New 
brochure describes a pulldown, ac- 
cent light, bath bracket, and en- 
tranceway or patio light, plus a post 
light photoelectric control collar. 
Thomas Industries Inc. 


(94) SOLDERING TooLs. Cat. VG- 
250 covers prices, descriptions, and 
illustrations of soldering irons, pen- 
cils, tool holders, and solder pots. 
Vulcan Electric Co. 
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No. 8 Die Grinder 4 


THE BLACK & DECKER MFG. CO., Dept. 1208, Towson 4, Md. 
Save time whenever you need a 


portable electric tool . . . simply 

call your local Black & Decker dis- 

tributor. He stocks over 125 tools Company 

and 3,000 accessories to give you complete 

selection, fast delivery, tool know-how and 

personal service. Or, for complete tool City.....---------------c----ac-sennconnnena=-+ LODO ----=- ERBEB---=-- - 
information mail coupon at right, 0. Ng ye rie Eat — 
‘ a4 0 Bench SEED WS) 


vv: \WF 
0 Tapguns® Grinders (© Belt Sanders 0 Hommers 
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NEW 
KLEIN 
CATALOG 


Mathi,, 


208 wee 


Here is the 1960 edition of the Klein 
catalog illustrating and describing 
the complete line of Klein tools and 
equipment for electricians. 

It contains many new additions to 
the Klein line—including Replace- 
able Gaff Climbers, a newly developed 
Hot Line Grip and an even wider 
range of pliers for every purpose. 

The Klein Catalog 103 will be of 
interest to linemen, electricians 
—good workmen everywhere. 

Write for yours. 


Foreign Distributor: International 
Standard Electric Corp., New York. 


Mathias & Sons 
7200 McCORMICK ROAD © CHICAGO 45, ILLINOIS 
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(95) LIGHTNING ARRESTERS for 
protection of power circuits of any 
kva capacity are described in 4-page 
brochure including prices, dimen- 
and characteristics. H. K. 
Porter Co. Inc. 


sions, 


(96) DC CONTACTORS and relays. 
Bulletin GEA-6621A, 32 pages, 
diagrams, application data, 
and specifications to describe com- 
plete line for industrial de control. 
General Electric Co. 


uses 


(97) AIR SWITCH. 4-page brochure 
describes high-voltage vertical- 
break Type MK-40 linkless, lever- 
less, and braidless power switch. 


H. K. Porter Co. Ince. 


(98) TIME SWITCHES 
matic control of 
equipment. Bulletin NR-80, 4 
pages, describes time control of 
filtration, lighting, water heating, 
chlorination, and alarms. Interna- 
tional Register Co. 


for auto- 
swimming pool 


(99) ELECTRIC EYEs. Bulletin 577 
describes photoelectric applications 
in automation and general indus- 
try, with characteristics and data 
on specific equipment. Photoma- 
tion, Ince. 


(100) TRENCHER. Bulletin L-108, 
12 pages, covers Model 92 unit for 
digging trenches 10 to 20 in. wide 
down to 5 ft deep for such applica- 
tions as highway, airport, and rail- 
road cable. Cleveland Trencher Co. 


(101) STEEL SHELVING for such 
commercial and industrial uses as 
storage, shelving and _ cabinets, 
truck shelving, and bins is de- 
scribed in Catalog 2400, 36 pages. 
Penco Div., Alan Wood Steel Co. 


(102) BALLASTs for mercury lamps. 
Bulletin GEA-7056, 10 pages, con- 
tains prices, dimensions, wiring 
diagrams, and other data for select- 
ing and applying standard and spe- 
cial-purpose ballasts. General Elec- 
tric Co. 

(103) CLoseD-CircuItT TV — What 
every businessman should know. 
9-page illustrated brochure explains 
industrial and commercial TV in 
layman’s language, covering basic 
application such as hazardous view- 
ing and bank administration. Gen- 
eral Precision, Inc. 


(104) VALVES. Bulletin 91024, 20 
pages, describes 2-, 3-, and 4-way 
electrically operated valves, with 
complete specifications. Airmatic 
Valve, Inc. 

(105) AC Motors from 1/100 to 
1/3 hp designed for quiet running 
in small areas are covered in 8-page 
Bulletin 445. Robbins & Myers Inc. 


(106) MASTER TV SysteEMs—de- 
sign and installation. 24-page book 
gives application details and serv- 
icing data for systems suitable for 
all types of occupancies. Blonder- 
Tongue Laboratories, Inc. 


(107) ELECTRICAL TAPE. New 4- 
page booklet tells how plastic elec- 
trical tape cut down-time due to 
electrical failures in the plant of 
Studebaker - Packard. Johns - Man- 
ville, Dutch Brand Div. 


(108) TEST INSTRUMENTS. New 
3ulletin 19-60-6 digests complete 
line of Meggers, resistance testers, 
dielectric test sets, cable fault locat- 
ing equipment, and others. James 
G. Biddle Co. 


(109) SWITCHES. 48-page Catalog 
6002 covers complete line of en- 
closed safety switches, service en- 
trance equipment, branch circuit 
panels and meter sockets. General 
Switch Co. 


(110) TECHNICAL DATA. 1960 cat- 
alog lists available pocket-size Tech- 
nical Data books for every field of 
engineering, useful to engineers, 
tradesmen, and students. Lefax 
Publishers. 


(111) POWER Fuses. Bulletin 261 
describes SMD fuses for 34.5- to 
138-kv power transformer prima- 
ries, potential transformers, and 
sectionalizing use. 24 pages. S&C 
Electric Co. 


(112) PiLot LIGHT digest gives 24 
pages of condensed technical data 
on pilot light assemblies, lamps and 
accessories. Dialight Corp. 


(113) THERMOSTATS for electric 
heating. Bulletin R55100, 4 pages, 
illustrates and describes complete 
line of thermostats for controlling 
electric heaters in residential, com- 
mercial and industrial applications, 
Edwin L. Wiegand Co. 


(114) RECESSED FIXTURES. Calculite 
incandescent lighting is described 
in 36-page booklet with construc- 
tion drawings and calculator charts. 
Lightolier. 


(115) PANEL METERS. Bulletin 
GEA-7034, 12 pages, gives complete 
description and buying information 
on 24-, 34- and 44-in. meters. Gen- 
eral Electric Co. 


(116) TRANSFORMERS for luminous 
tube applications. Hermetically 
sealed weatherproof units are cov- 
ered in new catalog. Jefferson Elec- 
tric Co. 

sulletin 
Click Dial 
low-voltage 


(117) HEATING CONTROLS. 
1508-AG includes new 
wall thermostat and 


. . AUGUST, 1960 





a 


Minute-by-minite-you 


EG. U.S. PAT. OFF. 


SCOTCHCAST Splicing Kit! 


See how quick... See how safe! 


71. PREPARE CABLE in usual! manner, using any desired con- 
nector of smooth, compact shape such as indent sleeve, solder 
sleeve, or compression sleeve. 


2. ASSEMBLE MOLD halves over connector and wire ends. 
Kit shown is for inline splice; other kits with special molds 
available for wye and tap splices. 


3. MIX “SCOTCHCAST" BRAND Resin No. 4 right in handy 
“Unipak” Container. Two-part epoxy resin and hardener combina- 
tion is precision-mixed for laboratory correct results. 


4. POUR MIXED “SCOTCHCAST" Resin into mold using 
pouring spouts supplied. 


5. RELAX! That's all there is to it! “SCOTCHCAST” Resin hard- 
ens in minutes to form a water tight, electrically-sealed connec- 
tion ready for positive, rigorous operation above or below ground. 


A “SCOTCHCAST” BRAND Splice Kit is the most modern method 
of field splice insulation. It’s the time-saving way to get splices 
that are moisture-proof, tough, impact resistant, and electrically 





E an't heat a 


sound. Cut-away photo shows moisture-proof pene- 
tration of “SCOTCHCAST” Resin No. 4 into all voids 
of splice mass. 


Types to meet every need... 


Find out how you can save time and money on your next 
job, for complete information on “SCOTCHCAST” Splicing 
Kits send in the coupon below. 


3M COMPANY, Dept. EAW-80 
900 Bush Ave., St. Paul 6, Minn. 


Please send me free facts on “SCOTCHCAST” 
Splicing Kits. 


NAME 





COMPANY. 
ADDRESS. 











**SCOTCHCAST’* IS A REGISTERED TRADEMARK OF 3M CO., ST. PAUL 6, MINN. EXPORT: 99 PARK AVE., NEW YORK 16. CANADA: LONDON, ONTARIO, 


Electrical Products Division Mitenesora Mfimine ano \ffanuractunine company 


eoo+ WHERE RESEARCH (6 THE KEY TO TOMORROW 
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y oan PLM Type ACSJ-15 
mS re] = 3 Cable Splicing Kit 
BRAID 


wasHer \) 


9 to 23kv cable splices to make? 


There’s Pp] ai Kit 


to simplify the job! 


Splicing armored cable . . . non-metallic sheathed cable . . . lead-covered 
cable? There’s a PLM Splicing Kit to simplify the job and insure correctly 
designed splices with a minimum of time and effort! Each PLM Splice Kit 
contains all materials needed for making one correctly-designed splice (in- 
cluding aluminum or galvanized steel casing), together with clear, step-by- 
step instructions for making it. Need for ordering or stocking many separate 
items is eliminated. 


PLM Splicing Kits, complete with casings, are also supplied for making 3 and 
4-way splices with armored cable. PLM kits and fittings are fully listed and 
described in PLM 52-page catalog 301, Write on letterhead for your copy. 


TERMINATING AND 
| | | | ht ACCESSORIES 





3875 WEST 150th STREET e CLEVELAND 11, OHIO 
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thermostats for electric heating in 
addition to standard line. Penn Con- 
trols Inc. 


(118) PANELBOARDS, meter socket 
panels, and circuit breakers are de- 
scribed and illustrated with com- 
plete specifications in new 45-page 
pocket-sized Handi-Log. Cutler- 
Hammer. 


(119) Stup DRIVING systems. New 
brochure N-160 covers guns, studs 
and accessories for anchoring wood 
or metal to concrete or steel. Greg- 
ory Industries Inc. 


(120) VAPORTIGHT LIGHTING fix- 
tures of aluminum for industrial 
use. Bulletin 1099-60, 4 pages, gives 
complete specifications. Steber Mfg. 
Co. 


(121) FIRE ALARMS. Five fully su- 
pervised systems with or without 
coded stations are described in new 
brochure. Wheelock Signals Inc. 


(122) EXPLOSION-PROOF FITTINGS 
for hazardous locations of all-alumi- 
num construction are covered in 
new catalog which includes dimen- 
sional drawings and _ illustrations. 
Killark Electric Mfg. Co. 


(123) HI-HAT LIGHTING fixtures. 
Wall chart shows how to achieve 
16 different finished lighting fix- 
tures from four basic round hous- 
ings. Markstone Mfg. Co. 


(124) Resistors, rheostats and po- 
tentiometers for power applications 
are covered in Catalog 260, 8 pages. 
Hardwick Hindle, Inc. 


(125) MINIATURE LAMpPs. Pocket- 
sized booklet lists all known stand- 
ard miniature lamps with sources 
of supply, drawings of lamp styles, 
and descriptions of parts. Chicago 
Miniature Lamp Works. 


(126) ANNUNCIATORS. Bulletin 
A-200, 24 pages, describes line of 
flexible, modular, industrial lamp 
annunciator systems for use in fac- 
tories, power plants, and process 
control. Edwards Co. Inc. 


New Books & 
Pamphlets 


NEMA Standards available from 
National Electrical Manufacturers 
Assn., 155 E. 44th St., New York 
1% i a 

CP 1-1960: Shunt Capacitors, 50¢. 
HU 1-1960: Industrial Heating 
Units and Devices, 30¢. 

SG 6-1960: Power Switching 
Equipment, $3.00. 

TR 17-1960: Are Furnace Trans- 
formers (Also FEMA and AIEE 
Standard), 70¢. 
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UPPER MICHIGAN contractors Leonard 
Brawley, Edison Sault Electric Co., and 
David Somes, Somes Electric Co., both of 
Sault St. Marie, Mich., tell F. E Keith 
Keith Electric Co., Des Moines, !a., of 
their success in selling electric space heat 
ing in a 10,000 degree-day area. They 
met at NEMA Electric House Heating 
Symposium in Chicago 


Compilation of ASTM Standards, 
Metallic Electrical Conductors, 
B-1, 368 pages, $4.50. American 
Society for Testing Materials, 1916 
Race St., Philadelphia 3, Pa. 

This volume contains all stand- 
ards published by ASTM concern- 
ing electrical conductor efficiency 
and cable design. Completely new 
standards included are for bare 
aluminum wire, aluminum-coated 
steel core wire, and the testing of 
electrical conductivity by use of 
eddy currents. 


Compilation of Standards, Rubber 
Products, D-11, 1052 pages, $9.75. 
American Society for Testing Ma- 
terials, 1916 Race St., Philadelphia 
8, Pa. 

This 19th Edition includes 163 
standards, 22 of which are new. 
Topics covered include electrical 
protective equipment, insulated 
wire and cable, and tape. 


Mineral Wool Insulation and the 
All-Weather Comfort Standard, 
10¢. National Mineral Wool Assn., 
1270 Sixth Ave., New York 20, 
N... 3: 

Developed for electrically heated 
and air-conditioned houses by a 
group of electric utilities and 
manufacturers of cooling and heat- 
ing equipment, insulation, and 
glass, this booklet sets forth new 
performance standards for house 
insulating materials. R-factors are 
explained which have been estab- 
lished to meet the heat-loss require- 
ments of the all-weather comfort 
standard. 


Proceedings of the Fifth Confer- 
ence on Magnetism and Magnetic 
Materials. 410 pages, $10.00. Mc- 
Graw-Hill Book Co., 327 W. 41st 
St., New York 36, N. Y. 


repairs 
...adds 
profits It's a Wagner Standard Replacement 


Armature, used for faster, more profit- 
able repair jobs. 

Rewinding small motor armatures 
takes time—valuable time—and returns 
little profit. When you use Wagner 
Standard Armatures for replacement, 
you can give your customers faster serv- 
ice and keep your equipment free for 
bigger, more profitable jobs. There’s no 
guesswork in finding the right armature: 
Wagner K and M “‘spec’” lists, when 
used with the label on the package, 
make certain you get the right armature 


IF YOU DO REWIND THE °Y"Y "'™°- 


ARMATURE... USE A GENUINE 
WAGNER REPLACEMENT 
COMMUTATOR 
Do customers a favor when you 
rewind larger motors...use 
genuine Wagner Replacement 
Commutators. They last for years 
and years... they're exactingly 
built to have the extra strength 
needed for longer life. They are 
high-speed tested to withstand 

great centrifugal force. 

A suggestion . . . if both arma- 
ture and stator show signs of 
being the worse for wear—if 
they're too far gone—sell that 
customer a new Wagner Motor. 


Wasner Electric Corporation 


6413 PLYMOUTH AVENUE, ST. LOUIS 33, MO., U.S. A. 
OVER 850 AUTHORIZED SERVICE STATIONS OR PARTS DISTRIBUTORS wreo-« 
MOTORS @ BEARINGS ¢ STANDARD ROTORS © BRUSHES @ CAPACITORS ¢ COMMUTATORS 
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© 3-WIRE 
GROUNDING 


..-20 AMP, 125 VOLT 


SINGLE 3-WIRE 


GROUNDING OUTLET 


A dependable single 3-wire grounding 
outlet especially designed for use with 
the new NEMA standard 20-Ampere, 
125 Volt grounding caps. 


Features: 


@ Two easily accessible green, hex- 


agonal grounding screws permit 
feed-through of grounding con- 
ductors. 

All contacts, including grounding 
contact, are of double grip type. 
Contoured face design permits 
easy insertion of cap blades. 
Heavy barriers separate contacts 
of opposite polarity and grounding 
contacts. 

Designed for side wiring. 
Washer-type plaster ears. 


May also be used with 15 Ampere, 
125 Volt grounding caps or regular 
ungrounded parallel blade caps. 


Write for information, Dept. ECM86. 


PASS & SEYMOUR, INC. 
® SYRACUSE 9Q, 


60 E. 42nd St., New York 17, N.Y. 1440 N. Pulaski Rd, Chicago 51, Ill. 
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NEW YORK 


In Canada: Renfrew Electric Co., Ltd., Toronto, Ontario 
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[ILLUMINATION 
LEVEL 
PREDICTION 


] 200 1970 | 
+1000 « 


HIGHER LIGHTING INTENSITIES, stead 
ily mounting and now receiving vigorous 
impetus as a result of the recently-pub 
lished Blackwell 
at EMEA’s spring lighting conference by 
George J past-president of the 
IES (right pictured here 
Urban Beh, consulting lighting engineer 
and general chairman of the Conference 


Report, were discussed 
Taylor, 


who _ is with 


Important recent developments 
in the field of magnetism and mag- 
netic materials, reflecting work 
being done on magnetism and mag- 
netic materials in physics, chem- 
istry, and other areas. Topics pre- 
sented vary from relatively simple 
test techniques for evaluation of 
materials to sophisticated theo- 
retical studies. 


Techniques of Plant Maintenance 
& Engineering—1960, 341 pages, 
$10.00. Clapp & Poliak, Inc., 341 
Madison Ave., New York 17, N. Y. 

A report of the latest Plant 
Maintenance & Engineering Con- 
ference. Answers to 2000 ques- 
tions plus the texts of 34 papers 
reveal the approach by industry 
to keeping plants and machinery 
running at optimum efficiency, the 
advance of automation from re- 
search and experiment to reality, 
and the significance of automation 
in maintenance operations. 


Tube Substitution Handbook, Cat. 
No. TUB-1, 96 pages, $1.50. Tech- 
nical Book Div., Howard W. Sams 
& Co., Inc., 2201 E. 46th St., In- 
dianapolis 6, Ind. 

A complete and authoritative 
reference listing over 3800 receiv- 
ing and industrial tube direct sub- 
stitutions, including European-for- 
American substitutions. Useful to 
the technician maintenance 
man servicing equip- 
ment. 


or 
electronic 


Price and Data Book, 
through subscription 
quarterly fee of $12.00. 
National Price Service, Hender- 
son-Hazel Corp., 13635 Euclid 
Ave., Cleveland 12, Ohio. 
Devoted exclusively to lighting 


Lighting 
available 
only at 
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equipment, this book provides ac- 
curate lighting equipment prices 
and data for use in estimating, 
specifying, buying, and selling. 
Listings are restricted primarily 
to brands distributed nationally 
and to commercial and industrial 
types of lighting equipment, in- 
cluding fluorescent and incandes- 
cent fixtures, floodlighting and ac- 
cessory equipment. 


Footcandle Levels and _ Interior 
Lighting Design. 60 pages, 10¢. 
Westinghouse Electric Corp., P.O. 
Box 388, Bloomfield, N. J. 

Pocket-size manual _ includes 
recommended footcandles for in- 
dustrial, commercial and residen- 
tial applications, information on 
distribution and light measure- 
ments, precalculated footcandle 
tables, information on coefficients 
of utilization and maintenance 
factors, and data on fluorescent, 
incandescent and mercury vapor 
lamps and ballasts. 


Selected Semiconductor Circuits 
Handbook, edited by Seymour 
Schwartz; 506 pages; $12.00. John 
Wiley & Sons, Inc., 440 Park Ave. 
South, New York 16, N. Y. 

Over 150 usable semiconductor 
circuits—both computer and com- 
munication types—together with 
a discussion of applicable general 
theory are presented. All compon- 
ent values are given. Covered in 
this manner are direct-coupled, 
low-frequency, and high-fre- 
quency amplifiers; oscillators, ac 
to de power supplies; power con- 
verters; and switching circuits. 


Servicing Unique Electronic Ap- 
paratus, Cat. No. SED-1, by Jack 
Darr; 128 pages; $2.50. Technical 
Book Div., Howard W. Sams & Co., 
Inc., Indianapolis 6, Ind. 

Twelve chapters give detailed 
information for the maintenance 
man or service technician on 
troubleshooting and repairing of 
such apparatus as_ liquid-flow 
timers, electric scoreboards, radio- 
frequency heaters, gas-fired boiler 
controls, garage-door openers, 
photoelectric cells, ultrasonic 
cleaners, and motion-picture sound 
systems. 


Foundations of Electromagnetic 
Theory, by John R. Reitz and Fred- 
erick J. Milford. 387 pages; $8.75. 
Addison-Wesley Publishing Co., 
Reading, Mass. 

A comprehensive treatment of 
electrostatics, dielectrics, mag- 
netic fields, and physics of plasmas 
for the man with a sound back- 
ground in mathematics. 


ee 
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¥ ACRES 
Be ha) 


®REGISTERED TRADE MARK 
* PATENTED 


From discovery to distribution it’s 
a Kliegl innovation. SCR® Dim- 
mers* are available from only one 
source .. . Kliegl Bros. 


SCR® Dimmer* capacities have 
recently been expanded to include 
3KW, 6KW, 1OKW and 12KW units. 


The patented back to back cir- 
cuit, feather weight and job tested 
reliability found in SCR® Dimmers* 
are outstanding examples of the 
imagination, forward thinking and 
engineering know-how that is found 
in every Kliegl product . . . products 
which have made Kliegl ““The Great 
Name In Lighting’’. 


For complete information 
on SCR® Dimmers*, write 





lighting 


LIEGL BROS. 


UNIVERSAL ELECTRIC STAGE LIGHTING Co., INC. 
321 W. SOth ST., NEW YORK 19, N. Y. 
ORIGINATORS AND MANUFACTURERS OF KLIEGLIGHTS 
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WAYS 
that I-T- 


could build 
transformers 


cheaper 


(but doesn’t) 


1. Use cheaper core materials. 
Losses would be higher or the 
transformers would be heavier. 
I-T-E continues to use grain- 
oriented silicon steel for maximum 
flux density. 


2. Reduce the number of coil turns. 
But the 


transformers would be noisier, 


This would save wire. 


and losses would be higher. Who 
wants that kind of economy? 


3. Skimp on tank construction. 
Would you want to risk tank 
leaks or transit damage? I-T-E 
double-welds seams inside and 
out... uses heavy gage metal that 


stands up. 


4. Use substitute insulation. We 
could give it a fancy trade name 
and present it as new. I-T-E uses 
only time-proven materials—to 
insure longest transformer life. 


5. Reduce or eliminate coil 
bracing. Short circuits can tear 
transformers apart inside. I-T-E 
braces them to withstand short 
circuit stresses. 
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6. Cheat on winding spacers. What's 
to keep adjacent turns from touch- 
ing in case of a short circuit? Only 
the spacers. Cut down on them, 
and your transformer is on bor- 
rowed time. 


7. Wind discontinuous coils. We 
could quit winding all coils from 
continuous, unbroken wire. Wind 
each disc separately and braze 
together. And hope you never 


have a short circuit. 


8. Use flimsy radiators. Trouble 
with radiators is they stick out 


like bat wings. Flimsy construc- 
tion would cut costs. But damage 
could suddenly become a big, 
expensive problem. 


9. Cut down on the finish. This 
would just cost you more in 
frequent repainting. I-T-E shot 
blasts inside and out. Applies one 
prime coat and two finish coats. 
Keeps rust out. 


Bulletin 5802-1A covers I-T-E 
transformers in detail. Write 
I-T-E Circuit Breaker Company, 
Dept. TR, 1900 Hamilton St., 
Philadelphia 30, Pa. 


(f}) I-T-E CIRCUIT BREAKER COMPANY 
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Reader’s Quiz 





Ground 
Detectors 


QUESTION A38—In our installa- 
tion, consisting of a 480-volt, 3- 
phase ring feeder that has a perim- 
eter of 3000 ft, we recently installed 
a set of ground detector lamps, 
using three pilot lamp units, 6-watt, 
120-volt, with resistors. These units 
were correctly wired to the main 
bus in the phase sequence A-B-C. 
When a test was made by tempo- 
rarily grounding each phase, one at 
a time, through a resistor, there is 
a 180° reversal in the operation of 
the lamps. When the two main 
ring bus breakers are opened, the 
ground detector operates in normal 
phase sequence. 

We have transposed the wiring 
so that the phase temporarily 
grounded shows a bright lamp and 
the other two are dim. As now con- 
nected, can we depend on this con- 
nector to correctly show a ground? 
What is causing it to operate in 
reverse?—W.F.W. 


ANSWER TO A38—Your reader, 
who the mystery of the 
ground indicator lights, has good 
reason to be perplexed. The connec- 
tion of a resistive single-line-to- 
ground fault will produce a peculiar 
family of line-to-ground voltages 
on the three phases. Perhaps of 
more vital interest is the dangerous 
pattern of line-to-ground voltages 
which will result if the fault circuit 
is an inductive reactance such as a 
transformer winding or a motor 
magnet coil. 


poses 


20 30 4 


Ratio Re/ 3 Xe 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


QUESTIONS from readers on problems of industrial equipment, installations, maintenance and 


repairs. Answered by electrical maintenance 


out of their experience. For every question 

The peculiar voltage pattern 
stems from the fact that every “‘so- 
called” ungrounded electrical sys- 
tem is unavoidably capacitively 
grounded. Throughout the system 
the energized conductors are sepa- 
rated from ground by solid insula- 
tion. Each and every element of the 
system represents a minute capaci- 
tor between phase conductor and 
ground. In the aggregate this can 
add up to a sizable capacitance, 
often more than one mfd per phase. 
In a balanced 3-phase system, the 
capacitance to ground will be es- 
sentially equal on each of the three 
phases. It is customary to identify 
the capacitive effect per phase 
(Co). The normal-frequency ca- 
pacitive reactance per phase to 
ground is called Xco. The capaci- 
tive reactance to ground of the en- 
tire 3-phase system becomes 4 Xco. 

Suppose that a 60-cycle 480-volt 
ungrounded system possesses 1 mfd 
capacitance to ground per phase. 
This would fix Xco at 10°/377(1) 
or 2650 ohms per phase. The com- 
bined 3-phase impedance coupling 
to grounds is 4 Xco or in this in- 
stance, 833 ohms. 

The problem is covered by Fig. 
1. With an equal capacitive react- 
ance Xco between each phase and 
ground and no fault condition, the 
three line-to-ground voltages would 
be identical (277 volts). The con- 
nection of a resistor between one 
phase and ground (say phase A) 
change in the line-to- 
ground voltage pattern controlled 
by the ratio of the fault circuit re- 
sistance “R,” and the system 
pacitive reactance to ground 


causes a 


Ca- 
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engineers and industrial electrical contractors 


and every answer published we pay $5.00. 


Xco.” With “R,” nonexistent (in- 
finite in value) we are at the right- 
hand extremity of Fig. 1 with all 
three line-to-ground voltages equal 
to 277 volts. Through a wide range 
of the higher values of R,, the volt- 
age on phase B to ground is less 
than that of the faulted phase. 
When R, becomes lower than 4 Xco, 
the line-to-ground voltage on phase 
A becomes lower than the other 
two. At the left terminal of the 
figure with R, = O, the line-to- 
ground voltage on phase A has 
dropped to zero and the other two 
phases have gone to 480 volts to 
ground. Notice also in Fig. 1 that 
an intermediate value of R, (near 
zero) causes the voltage on phase C 
to extend beyond 500 volts to 
ground. 

Fig. 2 presents the more danger- 
ous situation associated with an in- 
ductive reactance as the fault con- 
nection between phase “A” and 
ground. 

The significance of the _ hori- 
zontal scale is the same as that for 
Fig. 1. 

For a wide range of inductive 
reactance in the fault, dangerously 
high line-to-ground voltages can 
be developed on all 3-phase con- 
ductors. Perhaps the reader would 
find it advantageous to investigate 
the application of system ground- 
ing to eliminate these severe over- 
voltage tendencies of an ungrounded 
system. 

Notice that the breaks in the 
curves result from a change in the 
horizontal scale unit—not a 
continuity in the itself.— 


R.H.K. 
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How Okonite solves your 
High-Voltage Distribution Problem 


As the use of higher voltages increases, the problems of keeping primary 
distribution reliable increase too. But, whatever your specific need, Okonite 
has designed a construction that will do the job... like those shown here. 


a ee ta 


OKOLITE-INSULATED 


This Okolite-insulated 25kv submarine power cable, installed 
by Bonneville Power Administration under Puget Sound, was 
714 miles long, weighed % million lbs. It is typical of the many 
Okolite-insulated cables designed to solve specific high voltage 
power problems. Other constructions for underground, aerial, 
duct or interior installation are frequently protected by an 
Okoprene (neoprene) sheath, compounded to Okonite’s own 
formula for high weather, temperature and abrasion resistance. 
Okolite oil-base insulation has demonstrated in more than 30 
years of service its high dielectric strength, moisture-resistance 
and stability in all types of installation conditions. All Okolite- 
insulated cables must withstand self-imposed a-c and d-c volt- 
age tests that are highest in the industry. 


OKONEX-OKOPRENE 


This Okonex-Okoprene 15kv primary distribution system was 
installed to save space, eliminate safety problems and pro- 
vide improved voltage regulation at Magnolia Petroleum’s 
1500-acre refinery near Beaumont, Texas. Okonex (butyl-base) 
cables are highly resistant to heat, and are often specified to 
give additional protection in high ambient parts of the plant 
or to provide additional ampacity in circuits. The Okoprene 
sheath provides excellent protection against moisture and cor- 
rosion as in Magnolia Petroleum’s refinery where there was a 
high moisture-saline content in the air plus chemical atmos- 
pheres at many of the processing units. 


SELF-SUPPORTING CABLE 


These four 7500-volt Okolite-Okoprene self-supporting aerial 
cables span 395 feet to distribute power to a section of a 
Southern paper mill. Easy to install in one simple operation, 
Okolite-Okoprene self-supporting aerial cable reduces clearance 
space requirements, is neat-appearing, often may be installed 
on existing buildings or supports, offers greater safety to 
personnel and eliminates insulator flashover due to contamina- 
tion. Okonite’s patented Dualay assembly can be tapped hot 
at any point in non-shielded types. 


LOXARMOR 


And on any high-voltage construction, a Loxarmor covering 
offers economy and flexibility in a cable system where the 
complete protection of a rigid conduit system is not required. 
Excellent mechanical protection is provided by a Loxarmor 
interlocking ‘‘S’’ tape available in galvanized steel, aluminum, 
bronze or copper. Loxarmor saves money in installation and 
initial purchase costs, makes it easy to add or re-route circuits 
and requires less space than conduit to handle the same number 
of circuits. 


One of these high-voltage cable constructions will fill your requirements. 
Write for Bulletin EC-1117, ‘How to Choose Insulated Cable,"’ to The Okonite 
Company, Subsidiary of Kennecott Copper Corporation, Passaic, New Jersey. 


where there’s electrical power... there’s OKONITE CABLE 


7090 





Motor Insulation 
Resistance 


QUESTION B38—When drying out 
motors in an oven, occasionally you 
some which will reach 
when hot. Let the 
motor cool off, and the resistance 
will go to infinity. Theoretically, 
the resistance should be highest 
when hot—should it not ?—S.J.P. 


run across 


maybe 5 megs 


ANSWER TO B38—It appears that 
S.J.P. is trying to compare the in- 
sulation resistance, of his motor, 
to the copper winding resistance. 

When drying out a motor in an 
oven, the copper resistance, theo- 
retically, will be at its highest 
value. However, the insulation re- 
sistance will go down, while the in- 
sulation materials are in a semi- 
fluid state. 

A 440-volt motor, at room tem- 
perature, should have at least 1 
megohm insulation resistance. The 
copper resistance of the stator 
winding will vary with horsepower. 
A 4 ohm reading is not uncommon. 


H.E.H. 


ANSWER TO B38—It is true that 
the resistance of metal, or in this 
case copper, increases with tem- 
perature rise. However, this rule 
does not apply in this case because 
resistance tests are made between 
the winding and _ the © stator 
(ground) or between’ individual 
windings. As this is the case, you 
are measuring the resistance of 
the insulation and not the windings. 
There are a number of conditions 
which enter the picture now. Dif- 
ferent types of insulation will have 
different characteristics with tem- 
perature changes. There is also the 
probability of some winding insula- 
tions showing some breakdown in 
resistance calculated tempera- 
tures are exceeded. Although the 
temperature of the oven is not high 
enough to cause a breakdown, there 
still would be some loss of resist- 
ance. Another fact that should not 
be overlooked is the varnish used 
on the winding. Some types of var- 
nish will become somewhat liquified 
under oven temperatures and there- 
by decrease in resistance. There 
are a number of other conditions 
of insulation which could enter the 
picture in your case. However, I 
think these are sufficient 
your case.—H.E.R. 


as 


to cover 


ANSWER TO B38—Practically all 
dielectrics have negative tempera- 
ture coefficients. That is, unlike 
copper wire, the resistance of the 
insulation with 


decreases rise in 


ELECTRICAL 


the DAVIS PUP TRENCHER 


at 


trenches while y 


Sage cae ~ 


ou do other work! 


The portable, self-propelled Davis Pup Trencher has proven itself as 


the most valuable trenching too 


| available for assignments from 2” 


to 3” wide to 36” deep or 4” wide to 18” deep. Users have reported 
it has paid for itself on the very first job. 


It is positively driven by a 
that pulls it down the dine you 


simple, six-speed winch mechanism 
want dug. Since it doesn’t require 


constant supervision, you are free to take care of other work on the 


job — such as prepare pipe or 
minimum of turf so backfilling is 


cable for the trench. It disturbs a 
easy. 


The Davis Pup has quality features throughout, but it is still 
priced less than comparable trenchers. Compare it for performance, 
quality, and price. See if you don’t agree that pound for pound, dollar 


for dollar, it’s your best trenchin 


and if you need to go larger 
DAVIS T-66 fills the bill! 


This amazing trencher features positive trac- 
tion, hydraulic variable speed drive, accurate 
speed control, hydraulic boom control, pre- 
loaded shock absorbing boom, and conven- 
ient — virtually effortiess — operation. Digs 3” 
to 4” wide to 66” deep or 12” wide, 30” deep 
and varying depths and widths in between. 
Compact design with 1350 Ibs. total weight; 
only 37” wide. Has well-designed backfill blade 
attachment, two-speed drive with instant for- 
ward or reverse, and many other features. Ask 
about its 90-day unconditional guarantee! 


the PERFECT VEHICLE FOR | 
TRANSPORTING TRENCHERS 
AND SUPPLIES 


THE DAVIS HUSTLER 


This 2000-Ib. capacity utility trailer was 
especially designed for the T-66, but it 
has a wide range of uses. Deck is 48” x 
84”. It has a low center of gravity and 
provides load equalization regardless 
of load distribution. 
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1504 South McLean Bivd., Wichita 13, Kansas ! 
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T-66__ 


send me literature and tell me the name 
tributor for the Davis Pup____ Davis 


Davis Hustler Utility Trailer 
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3750 COonTuvous 55 ¢ a” 
4200 CONTINUOUS 65 Ris 


2Oms GEORGIA MART IN U.S.A 





With this seal, General Electric certifies full value for your transformer 
dollar; full value in terms of superior basic design, features, and 
performance... plus faster order handling and shipment... plus com- 
plete service before, during, and after installation. No other transformer 
manufacturer can match this complete General Electric package. 
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continuous loadablility 


General Electric’s new Permalex* insulation 
system increases medium transformer 
continuous kva capability, or gives 


five times longer transformer life 


Now, as standard on all medium transformers* 
and at no extra price, General Electric uses 
Permalex insulation a system permitting 
transformers designed for 55 C rise to operate 
at 65 C rise with 12% more continuous capacity! 

For example, a 3750-kva, 55 C transformer 
with Permalex will operate at 4200 kva, 65 C 
rise with normal life expectancy. Or, if you 
prefer to operate the unit at 55 C, you can expect 
five times the life of present insulating systems! 
Fan-cooled rating increments remain the same 
and can be applied at the 65 C operating condi- 
tion. Also, Permalex is completely compatible 
with everything in the transformer. 

The Permalex system used in General Elec- 
tric medium transformers features Formex' wire 
and cyanoethylated paper insulation. Formex 
insulated wire offers exceptional dielectric 
strength, outstanding thermal stability and high 
resistance to moisture effects. Cyanoethylation, 
which replaces many moisture producing mole- 
cules with non-moisture producing molecules, 
raises the thermal endurance of paper and re- 
tards the formation of water. 

Ask your G-E Apparatus Sales Engineer to 
point out the many ways you save with Permalex 
insulated transformers another result of 
General Electric’s continuing Certified Full- 
value Transformer Program. General Electric 
Company, Schenectady 5, New York. 16-2 


* Trade-mark of General Electric Company 
* 501 to 7500 kva, 69 kv and below. 


Reg. Trade-mark of General Electric Company 


OLD-TYPE INSULATION —55 ¢ 
3750 KVA 


$5.25/KVA 


PERMALEX INSULATION — 65 C 


4200 KVA 


$4.68/KVA 


PERMALEX INSULATION 
gives you extra kva at no addi- 
tional transformer cost. The 
result is more economically 
uprated substations because of 
the lower cost per kva with no 
increase in transformer size. 


DEFERRED CHANGEOUT 
of added kva gives more years 
of operation without extra in- 
vestment. Real evaluation of 
Permalex is measured by pres- 
ent worth of capitalized value 
of deferred investment. 


= »* Ss MMMM 
ge _ RY SE y RRS Se 
~ 4 4 4 aa ae nl 


“a yenatansnonseosennn” 


_ Stettat N8 
FORMEX TURN INSULATION with cyanoethylated paper 
insulation provides high dielectric strength, outstanding resistance 
to moisture and much longer life for medium transformers. 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 
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UTILITY 
ALL-STEEL GaPYoYS)y 3 





LINE-CONSTRUCTION BODY 
available in 9’ to 14’6” lengths with mechanical 
or hydraulic winch and derrick, or any other special 
or custom equipment desired. Compartments can 
be arranged to your specifications 


SERVICE BODIES 


. . + for %-, %-, and 1-ton chassis. Electrically 
welded into one unit with six waterproof compart- 
ments, recessed paddle handies keyed alike and 
fender skirt protected with die-formed rolled edges 
Built for safe, dependable service . . . will out- 
last several chassis. 


3-WAY DUMP BODIES 


DUMP to the RIGHT, LEFT and REAR 
All-steel welded bodies available in 8’ to 11’ 
lengths. The multistage telescopic hoist has a 
lifting capacity of 25,000 Ibs. This is the ideal body 
for safe dumping under hazardous conditions 
especially adaptable for windrowing and backfilling 


YOU CAN BE SURE OF QUALITY MATERIALS AND WORK- 
MANSHIP WHEN YOU SPECIFY KOENIG PRODUCTS 
Write for literature, specific information and 
name of nearest dis 
tributor today. 


IRON WORKS, Inc. 





P. O. BOX 7726A 
HOUSTON, TEXAS 














= ATho moacira at Cue 
ya) The measure of Success 


CALL COLLECT 


COMPARE 


IZE: DIGS FROM 4” 
TO 16” WIDE AND 
UP TO DEEP 


= OSTS: AS LITTLE 


AS 2c PER FOOTI 








626 BIRCH ST. * CALL COLLECT, FE 6-4404 + PERRY, OKLA. 





temperature. Further, moisture, 
which exists in a combined form 
with the insulating material, can be 
released by application of heat. The 
results of this are much the same 
as wetting the insulation at room 
temperature. Since the insulation’s 
absorption is increased by tempera- 
ture rises, failure often occurs by 
thermal breakdown under electric 
stress rather than by flash-over or 
disruptive failure common at nor- 
mal temperatures. Test of motor 
insulation should be done at the 
motor’s full load operating tem- 
perature.—F.W.G. 


Aluminum Conduit 


QUESTION C38—In the use of 
rigid aluminum conduit outdoors, 
are there rules for special fittings 
to prevent galvanic action? Must 
the conduit have air space for brick 
walls, conerete and wood walls? 
Must locknuts be cadmium plated? 
If used indoors, what fittings are 
required? Is aluminum conduit per- 
missible in concrete slabs ?—V.S. 


ANSWER TO C38—Galvanic ac- 
tion between two metals is usually 
not of serious consequence except in 
the presence of constant moisture. 
Galvanized steel fittings may be 
used except in hazardous locations 
or corrosive atmospheres, where 
aluminum fittings should be used. 
Aluminum may be placed in con- 
crete slabs. However, if calcium 
chloride or other salts are present, 
it should first be coated with 
asphalt or bituminous base paint. 
The aluminum conduit should al- 
ways be coated if buried in soil. 
Joints should be lubricated with one 
of the commercial preparations or 
a lubricant made up of half and 
half zine dust and petroleum. This 
will prevent frozen joints which 
otherwise might occur.—F.W.G. 


ANSWER TO C38—Much has been 
written about the advantages and 
disadvantages of aluminum rigid 
conduit in the past two years. Time 
and experience have a way of prov- 
ing or disproving specific applica- 
tions of any product. As a result, 
the NEC may eventually contain 
rules on what precautions are 
necessary with aluminum conduit 
installations. In the interim period, 
we can follow sound design prac- 
tices, which will provide a satisfac- 
tory installation. 

To answer the questions of V.S. 
more specifically, we can answer 
them in the order asked. 

While there are no “rules” for 
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SILICONE NEWS from Dow Corning 


New Service F'actor Motors 


Specify High Service Factor Motors for lowest initial 
cost, lowest operating costs... maximum reliability. 


Leading manufacturers now offer motors designed to an entirely new 
These motors are available in standard NEMA frames of the 


look 


concept. 
same size used for conventional motors of the same rating, but 
alikes don’t perform alike. 


These new motors, insulated with Dow Corning Silicones, have a built-in 
reserve to carry overloads of twenty-five to fifty percent above nameplate 
horsepower rating. Here’s what this means to you: 


Simplified Motor Specifications: Specify motors that are silicone 
insulated for high service factor. With nameplate horsepower ratings 
identical to nominal loads, these motors will handle temporary, or even 
continuous overloading. No need to calculate maximum possible load and 


add a safety factor. It’s already built in. 


More Efficient Power Use: Power factor problems are reduced . . 
excessive power bills resulting from part-load motor inefficiencies are 
brought in line. Because motors operate at rated output, the need for 
capacitors to correct power factor is substantially reduced. 


Less Installed Horsepower: With motors rated to match normal loads, 
total installed plant horsepower will be substantially less. Using conven- 
tional methods of determining distribution system needs, transformer and 
switchgear requirements are lower—less costly units can be safely specified. 


Motors insulated with Dow Corning Silicones for high service factors are 
available now from leading motor builders. For more information on 
what silicone insulated equipment can mean to you, write Dept. 2808. 


SPECIFY Dow Corning Silicones 
and SAVE! 


Cut Costs 


EFFICIENCY > 





100 





3 
POWER FACTOR 


THE EXTRA : 
YOU GET By 440 
SPECIFYING 430 
SILICONE |... 
INSULATION 
410 


TEMPERATURE 


Temperature Rise in Centigrade 


Motor Efficiency & Power 


‘ 4 
50 75 100 125 150 


% Rated Horsepower 











How do manufacturers build so much extra 
into a motor? By substituting an insula- 
tion system made from Dow Corning 
Silicones for the Class A insulation system 
used in standard lines. Only the insulation 
changes. Frame, electrical steel and copper 
remains the same. And there’s one change 
on the nameplate. 


Service factor rating goes up. On a 
TEFC motor, for example, service factor 
goes up from 1.00 with Class A insulation 
materials to somewhere between 1.25 and 
1.50 when silicones are used, depending 
on manufacture and horsepower rating. 


Handling liquid of varying viscosity, this 5 
hp, 1.25 service factor motor withstands 
overloads, including those created by exces- 
sive tightening of pump packing glands. 


Motors insulated with Dow Corning Sili- 
cones give reliable operation in almost any 
surroundings—regardless of high ambients, 
moisture, many corrosive atmospheres. 
And on the basis of capability, high service 
factor motors generally cost less than con- 
ventional motors. 


Dow Corning CORPORATION 
MIDLAND. MICHIGAN 


LOS ANGELES 


ATLANTA BOSTON CHICAGO 
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4 special fittings for aluminum con- 
no more knuckle-busting e@@¢¢@ duit, cast aluminum conduit fit- 


tings, with low copper content, are 


ag a, ag | readily available and widely used 
New — I x Wg rt) with aluminum conduit, particu- 
. i — © e larly in corrosive atmospheres. In 


e e e general use applications, no diffi- 
Portabie Tristand Chain Vise | culty has been reported with the 
| use of steel fittings in connection 
; | with aluminum conduits. 

rv Any conduit, steel or aluminum, 
ie should have an air space between 
it and the surface on which it is 
mounted, where the installation is 
made in a wet location or where 
walls are frequently washed. This 
is a requirement of the NEC, 
where, in Section 346-4, a }-in. air 
space between the conduit and sup- 
porting surface is required in any 
wet location. This applies to alumi- 

num and steel conduits alike. 
Evidence thus far has not indi- 
cated the need for special locknuts 
and bushings for aluminum con- 
Capacity, 4%” to 5” duits in general applications. And 
Weight, 42 Lbs. in corrosive or wet locations, lock- 
nuts and bushings should not be 
used. Instead, threaded watertight 

boxes and fittings are required. 
My comments answer the ques- 
tion about the types of fittings de- 
sired for aluminum conduit in- 
stalled indoors. Here again, unless 
the conduit is installed in a corro- 
sive or wet location, standard types 
fe X\ || of fittings have been used without 

FE adverse results. 

has Large, Easy-to-Operate Na There is-no NEC rule prohibit- 


; ing aluminum conduit in concrete 

. slabs. However, tests and experi- 

Op crew Handle right up on top ence indicate that if calcium chlo- 
ride or similar anti-freeze agents 

are used in concrete mixtures, 


Here’s a real time saver. Not only do you get a complete work- : 
aluminum conduits should be coated 


bench that’s truly portable, but now you get a chain vise that’s - ' 
with any common asphalt paint. 
extra easy and fast to operate. Handle is right up on top where The same treatment should be ap- 
it’s always handy. Handle and tightening nut are anchored to plied to aluminum conduits installed 
vise base . . . can’t pull out. in soil. In fact, to prolong the life 
Vise base, that overhangs front legs for clear tool swing, has of steel conduits, similar coatings 
hanger slots for tools, 3-size pipe bender, rear pipe rest and ad- should be applied under the same 
justable ceiling brace screw. Folding legs and integral tray set conditions of use as just mentioned 
up easily and lock in position for rigid work base. Snap chain for aluminum conduit.—J.W. 
holds folded legs closed for easy carrying . . . no loose parts. 
Rubber grommets in tristand feet prevent creeping. See and 
try this more-for-your-money RIGID Top Screw Chain Vise Securing Bolts 


at your Supply House! 
QUESTION D38—About two years 


. . A | ago we installed a 4160-volt, 500-hp 
New Rikaib Bench Chain Vises a) 3 , ed wound-rotor motor. At periodic 
heave same Extra-Efficient Top-Screw Adjustment __« | checks (every two months), we 
! found the bolts on the resistor bank 
5 Sizes for Ye” to 8” Pipe, Conduit or Rod WA in the rotor circuit loose. We have 
been told that there is no solution 

to our problem, except that we 
should continue to check and tie 

tighten as necessary. 

Has any reader had similar ex- 
periences, and is there any way we 
can overcome the above condition? 


—J.M. 
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ANSWER TO D38—I had very 
much the same trouble as J.M., and 
by putting several lock washers 
spaced by flat washers the tension 
can be maintained constant so that 
periodic tightening can be elimi- 
nated.—E.S.H. 


ANSWER TO D38—There is a 
relatively new product on the mar- 
ket that should solve your problem 
with loose bolts. This is a liquid 
sealant called Loctite, manufac- 
tured by American Sealants Com- 
pany, 395 Woodbine St., Hartford, 
Conn. It is available in ten grades 
of varying viscosity, strength and 
torque ratings. The threads of the 
bolts are simply coated with the 
liquid and then tightened into 
place. The liquid is rather unique 
since it will not harden while ex- 
posed to air, but only after the bolt 
is tightened. Complete information 
on grade selection for various size 
bolts is available from the manu- 
facturer. The bolts may be removed 
when desired.—F.W.G. 


Can You Answer 
These QUESTIONS? 


QUESTION L38- Recently we had 
a failure on a 1000-hp 6000-volt 
motor that prior to start-up had a 
Megger reading of 320 megohms. 
This resulted in a costly rewinding 
job that we would like to avoid in 
the future. 

Is there an insulation tester on 
the market that can predict the 
exact condition of the insudation 
under all circumstances ?—J.A.M. 


QUESTION M38—We are design- 
ing a counter-balanced hoist on the 
escarpment of the Cumberland 
Plateau to lower quarried quartzite 
stone to valley level where it will be 
machine cut into building shapes 
and sizes, 

Since the loaded car will require 
considerable braking to maintain 
safe speeds on the 55% grade, we 
are exploring the possibilities of 
electric braking on the 300 hp, 2300- 
volt, 3-phase, ac motor by either 
one of the conventional methods; 
such as, de dynamic braking, capac- 
itor braking, regenerative braking, 
or by the not too successful plug- 
ging method. 

We are informed on the handi- 
caps of the latter with the serious 
overheating of the resistor banks 
and the subsequent early deteriora- 
tion thereof. Then too, if you will 
observe the diagram, it is obvious 
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2 NEW 
Rls |b 
CHAIN 
WRENCHES 


4 oS 


No. ¢-14 

for up to 

2” Pipe and 
Fittings 

No. C-18 

for up to 
2'2"’ Pipe 
and Fittings 


give real Action-Grip 
in Tightest Places 


Work on Round, Square or Irregular 
Shapes Other Wrenches Can’t Reach! 


In extra close quarters, there’s 
nothing that’ll beat these new 
Ritaip Chain Wrenches for get- 
ting the job done. Fast, ratchet- 
like action in either direction . .. 
from either side. Give tight grip 
without crushing. Large, easy-to- 
grab end ring for fast chain ad- 
justment. Tempered steel chain 


locks securely . . . releases quickly. 
Rugged, comfort-grip, I-beam 
handle, guaranteed not to break 
or warp ... handy hang-up hole. 

Light and easy to use, these 
new Ritaito Chain Wrenches do 
everything a regular wrench can 
do... and much more. Call your 
Supply House and get one today! 


. . » AUGUST, 1960 





Flexibility 
that works 
for you... 
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«+. WORKS FASTER AND EASIER ON THE JOB! 
Foot-by-foot flexibility of Royal portable cord makes 
it the easiest handling, fastest working cord 
you can use on any job. Royal rates first among 
electrical men everywhere because it is quality- 
controlled to meet all the high performance standards 
you look for in portable cord — safety, flexibility, 
durability, dependability. 

Next time you order flexible cord, specify Royal. 
Your wholesaler has a complete range of Royal types 
and sizes — rubber, neoprene, and plastic 

jacketed cords, power cables, thermostat cable, lamp 
and fixture wires, machine tool wires, and heavy- 
duty “POWR-KORD” extensions. Priced right, too! 


ROYAL ELECTRIC CORPORATION 
PAWTUCKET, RHODE ISLAND 
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Regenerative 
braking 


that if power is not disconnected 
from the motor as it reaches zero 
speed, the motor will accelerate up 
to the synchronous speed in the 
reverse direction. This means the 
hoist engineer is relied on to cut off 
power at the critical moment, un- 
less some automatic means can be 
provided such as a zero speed 
switch. 

It is suspected too, that the 
motor has high losses when operat- 
ing in the plugged position of the 
controller. It is estimated that 
such losses may total up to thrice 
normal values as plugging to a stop 
is achieved in comparison to those 
of accelerating from zero to syn- 
chronous speed. 

It will be appreciated if experi- 
enced mine power men will elab- 
orate for us on the advisability of 
using regenerative braking with 
the thought of reducing our 
monthly billing to some small 
degree without risking early re- 
placement of the resistor banks 
through overheating, plus the 
hazard of flashovers across the slip 
rings in the inadvertent instances 
of overspeeding.—W.W. 


QUESTION N38—What percent 
voltage unbalance can be tolerated 
on a 3-phase, 240-volt or 480-volt 
delta system for 3-phase motor 
operation? What effect does the 
voltage unbalance have on _ the 
motor winding ?—H.H.L. 


PLEASE SEND IN 
YOUR ANSWERS BY SEPTEMBER 15 
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You get more profitable 
rewiring business... 
sell more builders, too 


with Murray “MF” 
GUARANTEED FOR LIFE Breakers 


Wuy SQUEEZE profits on rewiring 
jobs, when you can more easily sell 
quality jobs at profitable prices. By 
offering customers a breaker that’s 
guaranteed for life, you win con- 
fidence, make your sales job easier. 


Homeowners appreciate knowing 
that the breakers you install carry 
a life guarantee...won’t quibble so 
much about price. Here’s another 
advantage: the guarantee shows 
you’re using the best, helps you build 
prestige in your neighborhood. 


These money-making 
sales aids help you 
sell more “‘Guaranteed 
For Life’ breakers: 
Guarantee Certificate 
Load Center Sticker 
Consumer Booklet 
Builder Brochure 


Extra Sales Advantage! 

Builders, too, go for the lifetime 
“MP” breaker guarantee. It helps 
them sell against homes with less 
quality, gives them an extra sales 
edge in today’s competitive market. 
Show builders how “MP” breakers 


can turn more lookers into buyers... 
and you’ve practically made the sale. 


Easy To Install! 
“MP” breakers are fully magnetic. 
They’re unaffected by heat, never 


need derating, never trip unneces- 
sarily, carry full rated load...and can 
be installed anywhere. You'll find jobs 
going up easier, faster...and at mini- 
mum expense. And there’s an en- 
closure for every job in Murray’s 
full line of load centers. 


How To Cash In! 

See your Murray distributor today. 
Ask him to show you all the promo- 
tional material he has available to 
help you sell. Or write Murray di- 
rectly for details. Do it today. 


Murray Manufacturing Corp., 1250 Atlantic Avenue, Brooklyn 16, N.Y. 


Gentlemen: 


eee 


Name 


A circuit breaker that's Guaranteed For Life! I'm interested. As soon as pos- 
sible, send me complete information on everything. 





Address. 





eeeeeeeeeres 


My wholesaler is. 
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MAKE SAFE BUILDINGS SAFER with 


Fee C-Mbalte 


AUTOMATIC EMERGENCY LIGHTS 


for commercial 

buildings, retail 

stores, institutions 

factories... and 

other places of public assembly 


No building is completely safe without protection from the hazards of 
sudden blackouts. Leading industries have adopted Bic Beam for their 
emergency lighting needs. When regular lights fail, BiG BEAM goes on 
instantly and automatically. Provides hours of bright, safe illumi- 
nation, until power from circuit is restored. BEAM-O-Maric recharges 
itself automatically. 

BEAM-O-Matic shown above is one of a variety of BiG BEAM models 
available. Whichever BiG BEAM you select, you are providing the 
utmost in dependability. 

For complete information, write today to 9475 


U-C-LITE MFG. C0. 1035 W. Hubbard St., Chicago 22, Ill. 


Canada: Bernard Marks & Co., Ltd., 32 Alcorn Avenue, Toronto 7, Ontario 


Universal 
@ 250 to 60,000 watts 
fF LECT R \ C @ All Voltages. All Phases. 
@ Gasoline, Gas, or 
> : 


Diesel Powered. 
DB LAN T @ Automatic or Manual 
Controls. 


@ Air-Cooled or 
Radiator-Cooled. 


LOWER PRICES! 


Here’s rare news for these days: prices cut on every 
single model in this great all-purpose Universal 
line of electric light and power plants. They were 
reasonable before. They’re even greater bargains 
now — starting as low as $195. And look at the 
choice in this newly-expanded line! It gives you 
power for every purpose big or small, for emer- 
gency, intermittent, or constant use. Get complete 
facts on this fast-moving economy line, famous 
for rugged reliability and trouble-free operation. 


Pa 
2 * Write to: 
4 UNIVERSAL MOTOR 
_* Universal ——— 


* 438 Uni | Dri 
ty of Oshkosh Sakae, Wlsounale 











ESTIMATING 
FORUM—III [FROM PAGE 87] 


rather large monetary investment 
for James. 

Fig. 1 shows an estimate for the 
industrial project under normal 
conditions based on the contractor 
having adequate tools and the 
organizational manpower to do the 
job. 


Excess Costs 


Fig. 2 lists the estimated excess 
costs residential contractor James 
would encounter if he were to do an 
industrial project of this size. To 
anyone familiar with the hazards 
a contractor faces when taking 
work outside an established regu- 
lar line of activity, this estimate 
will seem modest. Excess labor, 
alone, could well be 10% above 
normal (or $6,400). 


Moral Obligation 


James would also be under a 
strong moral obligation. His 
builder friend would expect him to 
install the electrical work with the 
same dispatch as contractors regu- 
larly doing such work. Chances are 
that this would not be possible. 
Among other things that must be 
taken into account are the follow- 
ing: 

The low bid might be faulty and 
the $5,000 would be needed to cover 
shortages. 

The architect might not be in 
accord with the arrangements. 

Possibility of procurement 
failures. 

Effects on the regular work. 

Special Cases—We have assumed 
that contractor James was not con- 
sidering addition of industrial work 
to his activities. Had he wanted to 
enter the industrial field, conditions 
might warrant this venture. Nor- 
mally, it would be far better for him 
to start on a smaller scale which 
would involve much less “excess” 
expense, 

According to the “one-third 
volume rule” (see page 156, Elec- 
trical Estimating, McGraw-Hill 
Book Co.), the maximum size 
project James should undertake 
would be one-third of his annual 
$500,000 volume—or about $167,- 
000. And, such a project would have 
to be in his “regular” line of work. 
Any exceptions to this would invite 
out-of-pocket expenditures. 
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| HERE'S A NEW, BETTER METHOD 
| OF ELECTRICAL DISTRIBUTION 


N-E 100 AMP 
SPEEDBUS 


‘“‘Speedbus,’’ National Electric’s new 100 amp busway, 
goes in so fast, and is priced so low that in most instal- 
lations it actually is more economical to use than con- 
duit or cable! 

Never before has as compact and convenient a dis- 
tribution system been made available. Never before has 
such wide application of busway been possible. In almost 
any commercial or industrial location where both power 
and lighting are required, this new, completely flexible, 
factory-assembled busway will serve best. 

*‘Speedbus’”’ can be plugged in from either side, back- 


NATIONAL ELECTRIC DIVISION 


ee eet sk et 


UNDER- 
FLOOR 
RACEWAYS 





—————— 
NATIONAL ELECTRIC 


OlviSioN 


SURFACE 
RACEWAYS 


to-back—16 usable outlets in every ten foot length. 
Bolted connections on case and conductor assure posi- 
tive grounding continuity and electrical contact. Erec- 
tion of “Speedbus”’ is simple—using only hand tools. 
Lightweight sections incorporating aluminum bus bars 
are easy to lift, and require fewer hangers. 

For complete information on how to improve your 
electrical lighting or power distribution while saving 
money, call N-E Man, or write for literature. National 
Electric Division, H. K. Porter Company, Inc., Porter 
Building, Pittsburgh 19, Pa. 


H. K. PORTER COMPANY, INC. 


Bo Se ee 


PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiles, high voltage electrical equipment, electrical wire and cable, wiring 
systems, motors, fans, blowers, specialty alloys, paints, refractories, tools, forgings and pipe fittings, roll formings and stampings, wire rope and strand 
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Sports lighting requires a combination of short-range and long-range _Revere hinged poles illuminate this race track. Revere “2000” Series 
floodlights to provide good visibility for participants and spectators, long-range, rear-serviced floodlights are mounted on the grand- 
and to add dramatic effect. Economical Revere Eliptor floodlights on __ stand roof to increase intensity of illumination at the finish line. 


Solve any outdoor lighting problem 
with Revere’s complete, matched line 


Peak lighting efficiency for any outdoor lighting application calls 
for a number of components, each designed to do a specific part 
of the job. Solving outdoor lighting problems is much easier when 
you install Revere equipment because— 


1. Revere offers the widest line, making it easy for you to select 
the exact combination of components to solve any outdoor lighting 
problem. Everything you need from one reliable source simplifies 
ordering, assures on-schedule delivery of all components. 
2. Revere offers matched components. . . structurally matched 
for strength, balance, and perfect fit; design matched for peak 
lighting efficiency and best appearance. 
3. Revere offers easier installation—lights, poles and accessories 
are made for each other. Installation is fast, easy, trouble-free. 
Write for Revere’s catalog of outdoor lighting equipment. 
You can solve any outdoor lighting problem with this complete, 
matched line. 


Revere components used 
to light race track 


No. 2000 Series 
Rear-Service 
Floodlight 


fi-s¥ | No. 3803 
4 —_ Eliptor Floodlight 


No. 199-D-30 
Hinged Pole | 


Revere Electric Mfg. Co. © 7420 Lehigh Avenue e¢ Chicago 48, Illinois (In suburban Niles) 
Long Distance Phone: Niles 7-6060 © Chicago Phone: SPring 4-1200 ¢ Telegrams: WUX Niles 
In Canada: Curtis Lighting, Ltd., Leaside, Toronto, Ontario 
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Questions on the Code 


Answered by: 


B. A. McDONALD, New York Board of Fire Underwriters, Rochester, N. Y. 
B. Z. SEGALL, Consulting Electrical Engineer, New Orleans, La. 
R. E. WARD, Chief Electrical Inspector, Insurance Department, State of Tennessee, Nashville, Tenn. 


Ten-Foot Taps 
There is a question about 


Q. Section 240-15, Exception 5 
concerning the overcurrent protec- 
tion in the drawing below. It is 
my contention that the No. 1 con- 
ductor, where tapped to the 250 
MCM conductor as shown, should 
be protected by a 100-amp fuse or 
breaker. 

The No. 6 conductors, feeding 
panels on the first and second floor, 
are protected by the 60-amp 
breaker. As I see it, the No. 1 
conductor is protected only by the 
250-amp main fuse.—E.C.H. 


The provisions of Section 
e 240-15, Exception No. 5, are 
quoted as follows: 

“Taps Not Over 10-Ft Long. 
Where (1) the smaller conductor 
has a current-carrying capacity of 
not less than the sum of the allow- 
able current-carrying capacities for 
the conductors of the one or more 
circuits or loads supplied, and (2) 
the tap is not over 10 ft long and 
does not extend beyond the switch- 
board, panelboard, or control de- 
vices which it supplies, and (3) ex- 
cept at the point of connection to 
the feeder, the tap is enclosed in 
conduit, electrical metallic tubing, 
or in metal gutters when not a part 
of the switchboard or panelboard.” 

According to your diagram, the 
No. 1 tap is not over 10 ft long, and 
does not extend beyond the panel- 
board. The tap conductor is pro- 
tected by a gutter. These are as- 
sumptions which appear to be cor- 


\ 


4 
-— 
































rect. The size of the tap, however, 
does not satisfy the first condition 
which requires it to have a current- 
carrying capacity “of not less than 
the sum of the allowable current- 
carrying capacities of the conduc- 
tors of the one or more circuits or 
loads supplied.” 

The panelboard under discussion 
contains six 60-amp _ circuit- 
breakers. I assume that they are 
used to protect the three, 3-wire 
No. 6 feeders running to panel- 
boards on the first and second floor. 
This point is vague since the draw- 
ing does not clearly indicate if they 
are 1 or 2-pole breakers. On the 
basis of single-pole breakers, and 
Type RH insulation, we have three 
3-wire No. 6 feeders served through 
the panelboard. The current-carry- 
ing capacity of each feeder is 65 
amps. The total current capacity 
of all conductors is 195 amps. As 
a result, the smallest tap recog- 
nized would be 3/0 RH, and such a 
tap would be considered as properly 
protected by the 250-amp fuse pro- 
tecting the 250 MCM feeder. It is 
significant to note that the total 
current flowing through the tap is 
limited by the 60-amp circuit 
breakers which prevents overload- 
ing, and short-circuit protection is 
covered by the 250-amp fuse in the 
main feeder. The principle of pro- 
tection is somewhat similar to that 
recognized for the protection of 
motor branch-circuit conductors. 
Under such conditions it is not 
necessary to protect the tap with a 
100-amp fuse or circuit-breaker, 
and since the panelboard is not an 





400 amp 
Switch 250 
amp. fuses 


‘ 


























tpt 














No.6, RH 65 amps 
3- circuits 3x65 =!95amps 
Size of tap- 3/0 RH 





*. Metal gutter 


appliance branch-circuit panel- 
board, the provisions of Section 
384-16 do not apply.—B.A.McD.— 
8/1/60 


Heating Cable 


I recently purchased a unit 

© of heating cable to install in 

a concrete floor. This cable is listed 

by Underwriters’ Laboratories and 

manufactured by a reputable, recog- 

nized manufacturer. The non-heat- 

ing leads are single conductor U.F. 
cable. Section 339-3(d) states: 

“Type UF cable may be used for 
interior wiring in wet, dry, or cor- 
rosive locations under the recog- 
nized wiring methods of this code, 
and when installed as non-metallic 
sheathed cable it shall conform with 
the provisions of Article 336 and 
shall be of the multiple conductor 
type.” 

From the above my interpretation 
is that the UF cable should be multi- 
ple conductor type. Section 339-3 
(e) (8) prohibits the use of un- 
derground feeder when imbedded in 
poured cement, concrete or aggre- 
gate. 

Am I in violation of the NEC 
when I install this single conductor 
UF cable with a few inches of such 
cable imbedded in concrete?—B.R. 


A. tent of the code will be met 
in a proper installation. Section 
422-23 (d) states: 

“Electrical space heating systems 
employing methods of installation 
other than covered by Part E of this 
Article may be used only by special 
permission.” 

From the above the inspector has 
the right to accept such an installa- 
tion as I do know that UL has ap- 
proved and listed cable with non- 
heating leads using underground 
feeder, single conductor cable. I do 
not consider the use of underground 
cable for this purpose as being the 
same as non-metallic sheathed cable. 
This application is the same as its 
use when emerging from the earth 
to a junction box located above the 
earth. In this case protection is re- 
quired where the cable is exposed 
as is recorded in 422-37(d) which 
reads: 


In my opinion, no, as the in- 
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TYING ELECTRUNITE E.M.T. to reinforcing bars is good installation practice. 


Neat, compact stub alignment is easy when you work with ELECTRUNITE. Full 
length “GUIDE-LINES” combine with exclusive "INCH-MARKS” for mathemati- 
cally accurate bends every time. They save time, avoid “wows”, eliminate 
wasted material. Another reason why, “The Best Costs Less Installed.” 





Clarence Darrow Homes, Chicago Housing Authority, Chicago, Illinois 
Architect: L. R. Solomon & Associates, Chicago, Ill. 

General Contractor: Sumner-Sollitt Company, Chicago, Ill. 

Electrical Contractor: Carson Electrical Construction Co., Chicago, Ill. 


REPUBLIC ELECTRUNITE E.M.T. is best for concrete installations, ELECTRUNITE’s 
tightly adhering galvanized coating protects against corrosion — won't 
peel, chip, or flake off during bending. Resists galvanic action. Proved 


by millions of feet installed over the past 25 years. Still in service today, 
ready for more service tomorrow. 








SAVES INSTALLATION TIME AND MONEY... 
MORE REASONS WHY 


THE BEST COSTS LESS INSTALLE 


Leading electrical contractors know from experience 
—ELECTRUNITE Electrical Metallic Tubing more than 
pays for itself in installation advantages and economies. 








The best costs /ess installed! 

That is why Republic ELECTRUNITE E.M.T. is being 
installed at more and more big jobs—like the Chicago 
Housing Authority Job, Project No. 2-36, Clarence 
Darrow Homes, 38th Street, Langley Avenue and East 
Pershing Road, Chicago, Illinois. 

“INCH-MARKED” in feet and inches for easy, accurate 
measuring. ‘““GUIDE-LINED”’ from end-to-end for easy 
bending. And “INSIDE-KNURLING” with exclusive 
SILVERSLICK inside finish makes wire-pulling up to 37% 
easier, wire-pushing easier, too! These installation 
features are decided advantages that save electrical 
contractors time and material, time and money. 

Buy and try Republic ELECTRUNITE E.M.T.on your 
next job, and check the savings. Call your Republic 
representative, or write for complete information. 

Republic ELECTRUNITE® E.M.T. with exclusive “INCH-MARKS”®, 


full length “GUIDE-LINES’”” and “SILVERSLICK”” inside finish are 
registered trade-marks of quality. 


REPUBLIC STEEL 
Worlets Wier Kage 
of STlvalard, Shiels ancl Stel Predluela 


REPUBLIC STEEL CORPORATION 

STEEL AND TUBES DIVISION 

DEPT. C-9942 

212 EAST 131st STREET » CLEVELAND 8, OHIO 


I want to know more about the installation advantages 

of Republic ELECTRUNITE Electrical Metallic Tubing. 
ELECTRUNITE KEEPS PRODUCTICN SCHEDULES ON TIME! And future electrical 
loads can be increased easily because ELECTRUNITE’s exclusive “INSIDE-KNURLING” 
with SILVERSLICK finish makes wire pulling up to 37% easier, wire pushing 
easier, too. ELECTRUNITE is produced to meet local, state, and national codes, Firm 
and carries the Underwriters’ Laboratories Seal of Inspection 


Name—__ Ce 
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City Zone State 











PLUGMOLD 


Pleat lee Teel 


PLUGMOLD 3000, for standard single-gang 
box devices. Holds, without devices, up to 
10 No. 6 conductors. 


GIVES 








PLUGMOLD 2200 serves as baseboard, 
multi-outlet system, perimeter raceway. 
Holds up to 10 No. 10. 


MORE 


PLUGMOLD 2100, for Wiremold devices 
rated at 15A, 125V; 10A, 250V. Without 
devices, holds up to 5 No. 6 conductors. 


OUTLETS 


ee 


PLUGMOLD 2000 has pre-wired sections for 
short —_ Snapicoil for long runs. Holds 
3 No. 


FOR 


TELEPOWER is pair of parallel Plugmold 
raceways, one for communications, one for 
power and light. 


LESD 


ONE-PIECE raceway by Wiremold comes 
in four sizes for surface wiring of any 
building, new or old. 


MONEY 
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DEPT. EO-8 © HARTFORD 10, CONN. 
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“Leads shall be protected where 
they leave the floor by rigid metal 
conduit, electrical metallic tubing, 
or by other approved raceways ex- 
tending to the junction box.” 

Certainly no hazard is involved as 
tests will show the insulation of the 
non-heating leads without heat ap- 
plied to be better than the insula- 
tion on the heating cable itself. 
Therefore, the non-heating leads 
should outlast the heating cable. 

With reference to Section 339- 
3(e) (8), I am informed by James 
E. Goff, vice president in charge of 
engineering, Ceilheat, Inc., manu- 
facturers of electric heating equip- 
ment, 5212 Homberg Drive, Knox- 
ville, Tenn., whose floor cable is 
listed by UL, such cable having un- 
derground feeder leads, that it is 
far more dangerous to pull the heat- 
ing cable up to the conduit that 
leaves the floor going to the thermo- 
stat box in a floor installation that 
it is to have the UF cable imbedded 
in the concrete such as you describe. 

Along this same subject, I have 
examined one other report where 
UL has given approval in a listing 
by report where thermoplastic wire 
is used as the non-heating leads, 
such leads having been imbedded in 
concrete with rather severe tests 
conducted. The report shows that 
after tests the percentage of aver- 
age tensile strength per square inch, 
and the average elongation is the 
same as before the tests were made, 
while the tests show that the resist- 
ance wire was lower in both in- 
stances. Therefore, the non-heating 
leads should outlast the heating part 
of the cable.-—R.E.W.—8/60/2 


Pull-Box 
Computations 


Q In your March 1960 issue 
© there is an answer to a ques- 
tion on the code (page 197) which is 
questionable. There is nothing 
wrong with your literal translation 
of the code article in question, but I 
can’t believe that the interpretation 
follows the original intent. I find 
it hard to believe that the diameters 
of additional conduit must be added 
to the “6 x diameters” dimension, 
unless these additional conduits lie 
in the plane of the path of the cable. 
What would be the advantage of in- 
creasing the box dimensions in this 
direction if the cable radii are not 
increased? 

I might add that the construction 
standards of at least two large out- 
standing companies in the East do 
not agree with your interpretation. 


+(3x3)=27in 


= 18" min 


Suppose there 
were |0- 3 conduits 
Would "A" dimension 
be 45'? ry 
(6x3)+(9x3)=45' p 
Ans: No. A=6x3=I8" 

X=6x3=18' 











ae 
Fig.2 3 
Above are sketches showing my 
interpretation of this code article. 


A a 

A The above observation is an 

e excellent example of how a 
literal interpretation of a code rule 
may not convey the intent when the 
rule was formulated. For the con- 
venience of our readers, the rule 
involved is quoted as follows: 

“Section 370-18(a-2). Pull and 
Junction Boxes. 

“Angle or U Pulls. Where angle 
or U pulls are made the distance 
between each raceway entry inside 
the box and the opposite side of the 
box shall not be less than six times 
the trade diameter of the raceway. 
This distance shall be increased for 
additional entries by the amount of 
the sum of the diameters of all 
other raceway entries on the same 
wall of the box. The distance be- 
tween raceway entries enclosing the 
same conductor shall not be less 
than six times the trade diameter 
of the larger raceway.” 

Fig. 1 shows an application where 
the intent of the rule coincides 
with a literal wording of the code. 
On such an application, dimension 
“A” must be increased in propor- 
tion to the number of conduits 
entering the box. The wire ar- 
rangement emphasizes the code 
provision which requires the dis- 
tance between raceway entries en- 
closing the same conductors to be 
not less than six times the trade 
diameter of the larger raceway. The 
conductor arrangement shown 
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Urelite gives you double 


Exclusive with I-T-E 


Independent drawout design 
Visible separable contacts 


In an individually enclosed large air circuit breaker, you 
couldn’t ask for more safety than the I-T-E URELITE gives you. 
To disconnect it, just insert the crank at the front and turn. 
Cover need never be removed. A look through the side window 
positively shows you the position of the separable contacts. 
Also, with the circuit breaker open, it can be padlocked 
safely in either connected or disconnected position. 


The whole truth is that URELITE breakers are unmatched for 
exclusive safety provisions, and for low-cost installation, 
easy access, longer contact life, and adjustable overload 
devices for higher loads. They handle circuits up to 600 volts, 
15 to 4000 amp continuous and 150,000 amp interrupting. 
Write for new bulletin 4261-2B. I-T-E Circuit Breaker 
Company, Dept. LA, 1900 Hamilton St., Philadelphia 30, Pa. 


I-T-E CIRCUIT BREAKER COMPANY 
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YOU GET MORE UNITS 
INSTALLED FASTER 


{1RROW CONDUII 


BOXES & COVERS 


ARROW CONDUIT 
& FITTINGS CORP 
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ASH. © ST. LOUIS. 
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would satisfy this requirement. As 
shown by the dotted line, the con- 
ductors in conduit No. 1 vertical 
could not enter conduit No. 1 hori- 
zontal and satisfy this rule even on 
the basis of a 3-in. locknut clear- 
ance. It appears, however, on the 
basis of a 4-in. clearance, that the 
conductors in conduit No. 2 verti- 
cal could sweep directly into conduit 
No. 2 horizontal. This important 
factor must be considered when 
designing a pull or junction box. 

Fig. 2 shows an application where 
a literal reading of the rule ap- 
pears to be in conflict with the in- 
tent. According to the code, the 
“A” dimension of this box would 
be (6 times 3) plus (3 times 3), 
or 27 in., and this dimension would 
increase in proportion to the num- 
ber and size of additional conduits 
entering the box. It appears self- 
evident from the diagram that a 
box with an “A” dimension of 18 
in. would fully satisfy the intent 
of the code. If there are no joints 
involved, one is inclined to specu- 
late that a box in the form of an 
angle would adequately cover the 
situation. 

Our thanks to J.J.F. for directing 
our attention to an apparent code 
fallacy which deserves the serious 
consideration of Panel No. 9 
of the NE Code Committee. — 
B.A.McD.—8/60/3 


Grounding Conductor 


How do you arrive at the 
© correct size of system 


grounding conductor when wires 
are run in multiple?—W.H.G. 


A This is covered in Tables 
e 250-94-a, 250-94b and 250- 
95. 

Where a grounding conductor is 
used to ground 

1. an alternating current system, 
or 

2. both this system and its as- 
sociated service equipment (i.e., a 
common grounding conductor) 
Table 250-94a applies. 

Where the system is not required 
to be grounded; e.g., many “delta” 
secondary systems are not 
grounded, but the service equip- 
ment, i.e., service cable, service 
armor, service disconnect, etc., is 
required to be grounded; then Table 
250-94b is to be used. Basically, it 
is the same as Table 250-94a with 
the addition of the permissible use 
of conduit, pipe or EMT for the 
grounding conductor. 

When only interior raceways, e.g., 
conduit, armor, EMT, etc., and 


equipment, i.e-. panelboards, switch- 
boards, switches, controllers, etc., 
beyond the service equipment are to 
to grounded, Table 250-95 is to be 
used for the minimum size of 
grounding conductor. 

Suppose we have a service con- 
sisting of a 1200-amp main circuit 
breaker and three 34-in. conduits, 
each containing three 600 MCM 
RHW conductors and one 4/0 RHW 
neutral. The total circular mil 
capacity of this service is 

3 x 600 or 1,800 MCM. 
Table 250-94a shows the minimum 
size of copper grounding conductor 
to be 3/0. 

When aluminum wire is being in- 
stalled, the total capacity would be 
three 900 MCM cables and one 300 
MCM neutral. The total circular mil 
capacity would be 

3 x 900 or 2,700 MCM. 

The 3/0 copper conductor would 
have to be converted to an equiva- 
lent current-carrying capacity alu- 
minum conductor. A 3/0 RHW 
copper conductor has a current- 
carrying capacity of 200 amps. The 
comparable aluminum grounding 
conductor would be 250 MCM. 

The same size service for say a 
delta ungrounded system, e.g., 3/600 
MCM RHW conductors, only, could 
utilize a 3/0 copper conductor, 1-in. 
conduit or pipe, or a 2-in. EMT for 
grounding the service raceway, 
equipment, etc., as shown by Table 
250-94b. 

Suppose this 1200-amp circuit 
breaker were just a part of a larger 
overall system and it was protecting 
just one feeder of this system. 
When it becomes necessary to 
ground this system, Table 250-95 
would be applied, and it should be 
noted that the rating or setting of 
the overcurrent device, and not the 
circular mil capacity of the feeders 
themselves, govern the size of the 
grounding conductor. In this case 
the final result would be the same 
since a 1200-amp circuit breaker 
requires a minimum of 3/0 copper 
conductor, or a 1-in. conduit or pipe, 
or a 2-in. EMT.—B.Z.S.—8/60/4 


Parallel Services 
and Conductors 


Shown (on page 172) ar 
© three sketches; and I would 
like to know if, in your opinion, 
these are in violation of any NEC 
regulations. For simplification I am 
not showing switches, which are 
not in question, but only the 
methods of paralleling. 
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E 
EST ADVANCE 
N FLOODLICHTS... 
WIDE-LITS. 4 
( LWMITroR ==:) * 


Projects a revolutionary band of light 
from the new quartz-iodine lamp! 


MI 
NeW 
| 











Ideal light pattern for: Imagine an intense beam of light with an 8° vertical 
. spread and a 100° horizontal spread! A beam that main- 
tains its intensity through the life of the light source .. . 


ee , | | 
i | ‘ >« , .e ace are wv ye ! 
ne Bi pli a beam you can place right where you want it! 


That’s Lumitor — newest development by Wide-Lite. 
ee Available in 500 and 1500-watt models, Lumitor is de- 
T Fiat signed for most effective use of the sensational new incan- 
descent quartz-iodine lamps. Among its many advantages: 
bs : Filament life conservatively rated at 2000 hours . . . a 50% 
wh Se, increase in mean efficiency over other incandescent sources 
Driving ranges . .. and above all, a unique, well-defined light pattern that 
throws a “new light” on many floodlighting problems! 





| 


T 


eeeaee a. a Get more facts — send the coupon today! 
le " Outstanding LUMITOR Features: 

@ ONE-PIECE CAST ALUMINUM BODY @ CONVENIENT AIMING DEVICE 
@ STAINLESS STEEL SCREWS AND e@ BUILT-IN LEVELING DEVICE 


HARDWARE TEMPERED GLASS LENS 
© HEAT-DISSIPATING FINS 


Stadium lighting Marine use 


a, 
C eerie ) : WIDE-LITE CORPORATION 
Ww eend ty - P.O, Box 191 - Houston 1, Texas 
_ od . 


WIDE-LITE CORPORATION . Tie mure about LUMITOR No sbligation, of course 


P.O. Box 191 + Houston 1, Texas Name. 








In Canada: Wide-Lite Division, Wakefield Lighting, Limited, London, Canada 7 Add 


OUTDOOR AREA LIGHTS - VAPOR TITE MODELS + INDOOR LUMINAIRES ‘ City 
MOBILE WORKING LIGHTS + SPORTS LIGHTS + PROTECTIVE LIGHTS ’ 
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Easy WIRING 
with CONCRETE 
POURED to VERY TOP 


You can now pour concrete to very top of box 
and still have plenty of room for conduit attach- 
ment or wire pulling 

A 34" opening in box permits whole hand 
access from top of concrete to bottom of floor 
box 

The #190 ‘'Tru-Level” is a standard 4” octagon, 
sheet steel box for concrete or tile, also wooden 
floors with concrete base 

A V2" adjustable ring along with three screw 
legs, 2Y2’’ long, make tru-leveling certain. 
Designed to fit all popular size and style re 
ceptacles—simply clip off paster ears and drop 
into place 


Listed under re-examination service 
of Underwriters Laboratories, Inc 


LATROBE 
PIPE OR CONDUIT CLAMPS 


Malleable iron, with 
case hardened tool 
steel in one end of 
the clamp, in the form 
of an inverted V shape 
to give a double bite. 
Come in ‘‘Right Angle’ 
and ‘Parallel’ type- 
11 sizes each for ¥%”’ 
thru 4° Edge Clamps 
for V2" thru 3” 


Latrobe Products 


Non-Adjustable Floor Boxes 
Adjustable Floor Boxes 
Gang Boxes—Cover Plates 
Junction Boxes—Nozzles 
Pipe or Conduit Hangers 
Insulator Supports 
Cable Supports—Fish Wire 
Staple and Cable Clips 


Sales Representatives in all principal Cities 


Sold only thru 
wholesclers 


MANUFACTURING 
COMPANY 
1209-1215 JEFFERSON ST. 
LATROBE, PENNSYLVANIA 





Conduit to each 

apartment Service dror 
Apt 

Serv. entrance 


tors to ants 
Ors fo OF 














Parallel services through 

one main switch 

Each poralle! set 

going to one set of meters 
bolanced 


(M 


Our local utility company issues 
trough type, 
Although the 


not a point in 


meter sockets of the 


three or four garg. 
meter sockets ave 
question here, they do have a bear- 
ing on why this service wiring is 
done this way. 

Wires are parallel into gutter and 
tapping off these wires to feed cabi- 
net as shown. Should taps be made 
to both parallel wires or would tt be 


permissible to tap only one of them? 


® ® ® @ 


A I am assuming that the in- 
e stallation shown by Fig. 1 
concerns a multiple occupancy 
building with the meters installed 
in raintight enclosures on the out- 
side building wall. In this case, we 
have two service-entrance 
conductors tapped to one service 
drop, as recognized by Section 230- 
2(b) for buildings of multiple oc- 
cupancy. In this case the conduc- 
tors are not in multiple (parallel) 
since each set serves three separate 
apartments. They do not terminate 
at a common point at both ends. 
From the meter enclosure the un- 
protected service-entrance conduc- 
tors, enclosed in conduit, run on the 
exterior face of the wall to service 
equipment located in each apart- 
ment. There appears to be no code 
violation. 

In the case of Fig. 2, the serv- 
ice-entrance conductors are run in 
multiple from the service drop to 
the terminals of a main service 
switch and fuse. From the load side 
of this switch, taps are taken to 
serve each set of meters, and these 


sets of 


| service drop 


|set, service entrance conductors 
350 MCM 


© OM ® @ 


0 paralleled at bottom ? 
These conductors are taps from main. 


Fig.3 
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| Parallel paths ‘A’ hogs load 
different resistances 
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Load divided equally over 
parallel conductors 
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connected 


Fig.4 
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the May 1960 feature section of Electrical 
* 2 \ ===" Construction and Maintenance now in a 


handsome hard-cover book. 


CONSTRUCTING ELECTRICAL SYSTEMS 


by J. F. McPartland and the Editors of Electrical Construction and Maintenance 





P . . WIRING A GROUP OF SWITCHES 
Here’s a modern, comprehensive reference Paths: A nenbine al titania ex aia een dns 


and instruction manual on the methods and to be tapged trem @ fender at eno lection, esing fespd 
e e e . switches for disconnects and short circuit protection 
techniques used in constructing systems for Solution: Bring feeder conduit into a suitable auxiliary gutter 
. : ere : : and tap from feeder conductors in gutter through the 
power, light, signals and communications. individual enclosed safety switches 
Cover ing the best practice on selecting, 
mounting, connecting and housing all types 
of electrical equipment, this manual pre- 
sents 1959 National Electrical Code data 
relating to installation. And a wealth of 
special illustrations are used throughout 


to clarify fine code points. 


rs or feeder 








Chapters are broken down on the basis of A 
types of equipment to facilitate ready refer- wens asc IDS 6 Se | NEC RULE sécTIO 
ence: lighting equipment — motors and con- _ Sut cnclenwres me 
trollers — conductors — raceways — switches pentane pag | 


— overcurrent protective devices — switch- a tag Wer nag en 


. ing through of tapping \ 
boards and panelboards — transformers — NOt of 1 cher catches, we 
. ess sgns sur or 
capacitors and regulators — power sources - KS mK FR aR] mR the ourpose ore om: 


high voltage — signals and communications. 

PLANT ELECTRICAL PEOPLE — This 
book should be in the reference library of 
plant electrical engineers, electrical super- 
visors and electricians. 








CONTRACTORS — Get copies of this book 
for your job superintendents, foremen and 
estimators. They'll appreciate the gesture 
and you'll get a high return on your invest- 
ment. ELECTRICAL INSPECTORS — Here’s 

a unique presentation of code rules in com- 

ENGINEERS — This book isa bonanza of bination with specific installation details 
information in the area where electrical de- _ taken from modern practice. The correlation 
sign encounters most difficulty. Get copies for between code generalities and actual job 
your key designers, junior engineers and specifics will assist inspectors in many dif- 
draftsmen working into design. ficult rulings. 


CONTENTS 


General Considerations 
Luminaires and 

Lighting Equipment 
Motors and Controllers 
Conductors 
Raceways 
Switches 
Overcurrent 

Protective Devices 
Switchboards 

and Panelboards 
Transformers 
Capacitors and Regulators 
Power Sources 
High Voltage 
Signals & Communications 


“CONSTRUCTING ELECTRICAL SYSTEMS” 
Electrical Construction and Maintenance 
330 West 42nd Street, New York 36, N.Y. 


Please send me _copy (copies) of the book, ‘‘Construc- 
ting Electrical Systems,’’ at $4.50 each. 
(] Payment enclosed. (C] Please bill me. } Bill Company. 


Ship to: 
Name_ 


PLEASE PRINT 


Company Name 


Home ! 
Address — Company |_| 


City 


Please indicate 
nature of Co. business 


USE THIS COUPON TO ORDER YOUR BOOK 
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taps continue along the exterior 
wall of the building to each apart- 
ment. If we consider the main 
switch and fuse as service equip- 
ment, the so-called taps become 
feeders, and they should have over- 
current protection as required by 
Article 240. If the conductors run- 
ning through the meters to each 
apartment are protected by the 
service overcurrent device, there 
to be no code violation. 
Such procedure, however, is ques- 
tionable on the basis of practicabil- 
ity. If each apartment had its own 
service equipment, as in Fig. 1, | 
would hesitate to criticize the in- 
stallation shown by Fig. 2 on the 
basis of feeder overcurrent protec- 
tion. The code specifically recog- 
nizes the unprotected service con- 
ductors shown by Fig. 1, and when 
one endeavors to increase the de- 
gree of safety afforded by the main 
switch and fuse, I do not believe 
that a technicality should be used 
to penalize such an installation. To 
do so would provoke an argument 
both inconsistent and _ illogical. 
Under such circumstances, I would 
be inclined to rule that the service 
equipment installed in each apart- 
ment of a multiple occupancy build- 
ing satisfies the code, and the main 
switch is supplementary protection, 
not required but desired. 

In the case of Fig. 3, 


appears 


there are 


no conductors arranged in multiple. 


Here again we merely take taps 
from the load side of the switch to 
each set of four meters. 

When taps are made to conduc- 
tors in multiple, as shown by Fig. 
4, both conductors should be tapped. 
The 1933 edition of Abbotts NEC 
Handbook covers this question as 
follows: 

“A group of cables in multiple 
should be connected together at 
each end of the run and at any in- 
termediate point where a tap is 
taken off.” 

When a tap is only connected to 
one conductor there are two parallel 
circuits of unequal resistance feed- 
ing the taps as shown on the wiring 
diagram. This will result in un- 
equal currents flowing over the mu:- 
tiple assembly and one of the con- 
ductors will “hog the load” and be- 
come overloaded. As a result, the 
phrase “to insure equal division of 
the total current between all con- 
ductors” under Section 310-10 
would not be satisfied. When the 
tap is made to both of the multiple 
conductors as shown, the load will 
be equally divided over both parallel 
conductors. This question, in view 
of inquiries received, should be 
more clearly covered by the code.— 
B.A.McD.—8/60/5 


Service Conductors 
Inside Buildings 
Please advise me on the fol- 


Q. lowing item: 


Several years ago there was a 
clause in the electrical code that 
said a service-entrance cable could 
more than 5 ft after it 
entered a building. If it had to be 
run more than the 5 ft, it was neces- 
sary to install a disconnect switch 
and then the 
service circuit box. 

I have article 230 
covers services of the 1951, 
and 1959 code books, but have 
unable to find this clause. 

Please this 
whether it is in some other 


not be run 


continue the run to 
which 
1955, 
been 


re ad 


advise me about 
clause, 
section, or if it has been changed or 
discontinued. 

I have a job in progress where I 
find it necessary to run the service 
cable about 7 ft after it enters the 
cellar before I can mount the serv- 
ice ci, cuit-breaker panel.—A.C.S. 


A. cerned, I know of no rule at 


the present time, or in the past 
which limited the distance service 
entrance cable could enter a build- 
ing before termination at the serv- 
ice equipment. 

Section 230-70 b) 
question as follows: 

“The disconnecting means shall 
be located at a readily accessible 
point nearest to the entrance of the 
conductors, either inside or outside 
the building wall. See Section 
230-45.” 

Section 230-91 requires the serv- 
ice overcurrent device to be an in- 
tegral part of the service discon- 


In so far as the NEC is con- 


covers. the 


CO-CHAIRMAN OF EMEA’s biennial! 
electrical show, Bob Marcum of Hughes 
Aircraft, chatted between parallel light 
ing-conference sessions with Bob Clubley, 
General Electric Lighting Consultant, who 
appeared on the program as Chairman 
and speaker for two industrial sessions. 


necting means or shall be located 
immediately adjacent thereto, un- 
less located at the outer end of the 
entrance. 

The provisions of Section 230- 
70(b) are general in nature. As a 
result, the authority enforcing the 
code has the responsibility for in- 
terpreting the rule, delegated to 
him by Section 90-7. The 5-ft maxi- 
mum rule is an_ interpretation 
established by some inspection au- 
thorities more than 30 years ago. 
In most cases it may be readily 
satisfied when the service-entrance 
conductors are run on the outside 
wall of the building to a point where 
the service equipment is located on 
the inside of the wall. Unusual cir- 
cumstances may warrant special 
consideration, and the authority en- 
forcing the code should be consulted 
when an exception appears to be 
necessary.—B.A.McD.—8/60/6 


NEC Official 
Interpretation No. 461 


NFPA’s Electrical Correlating 
Committee has reviewed and re- 
leased Official Interpretation No. 
461 (effective Mav 23, 1960) of the 
current National Electrical Code. 

The interpretation, developed 
through standard committee pro- 
cedure, covers (1) the use of serv- 
ice entrance cable without indi- 
vidual insulation on the grounded 
conductor; and location of a 
3-wire service entrance cable. 

Official text of the interpretation 
follows: 


INTERPRETATION NO. 461 


Question No. 1—Would the use of 
service entrance cable without indi- 
vidual insulation on the grounded 
conductor installed from main dis- 
connect and overcurrent units (out- 
side of building) to feed a 3-wire 
120/240-volt lighting and appliance 
branch circuit panel located 40 ft. 
inside of building be in compliance 
with Section 338-3? 

No. 


Question No. 2—A building has 
a 3-wire 120/240-volt service drop 
attached to the front of building. 
If an electrician installed a 3-wire 
service entrance cable from the 
service drop through the attic and 
down inside of the back wall of the 
building to feed the service equip- 
ment, would this be in accordance 
with Section 230-70b, 230-91, and 
the note following Section 230-44 
of the 1959 National Electrical 
Code? 


Answer: No. 


(2) 


Answer: 
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LIGHT DISTRIBUTION 


s 


Attractive LPI VeeLens corridor luminaire has V-shaped Light distribution for LPI VeeLens. Percentage fig- 
prismatic diffuser and convex reflector which concentrates ures show amount of light (based on 100% for half 
greatest amount of light on wall areas. Viewed endwise, it the luminaire) which falls in various sectors. Up- 
provides excellent brightness control—maximum brightness ward component permits proper brightness ratios 
does not exceed 350 footlamberts in the 45° to 90° zone. and relieves contrast on the corridor ceiling. 


New, low-cost LPI VeeLens puts high levels 
of useful light on corridor walls 


The VeeLens fluorescent corridor luminaire is engi- tern most desirable for corridor lighting—the “‘but- 
neered for efficient application to school corridors, terfly curve.”’ The result is a high level of illumina- 
library stacks, stock room aisles, and pedestrian tion on the vertical surfaces with controlled bright- 
tunnels. It solves the two important corridor lighting ness when viewing parallel to the luminaire. 
problems at lowest possible cost: (1) most of the use- ae as 
‘ , ‘ : eLens aires are avaliabDie for suriace 
ful light is directed where you want it—on the ver- VeeLens lumin ee ee ailable ;, . Uriace - 
tical surfaces, and (2) brightness down the corridor pendant mounting, individually or in continuous 
4 pice = 5 ws ime - ‘ , . 
. . ‘ows. They ze one 48” rapid-start lamp in a 4-ft. 
is controlled to a comfortable level without glare. —e They utilize ™ : — E ae 
luminaire, or two 48” rapid-start lamps, tandem, in 
Formerly, only far more expensive fluorescent an 8-ft. luminaire. Diffusers hinge from either side. 
luminaires with intricate shielding, or incandescent ‘ bak oan ; 
luminaires with special lenses directed the useful For complete information, write for VeeLens bulletin 
light so effectively. Now, LPI’s VeeLens does the job 


better at lower cost because it utilizes a clear pris- FLUORESCENT 
matic diffuser containing thousands of 8-sided LIGHTING 


prisms. This diffuser combined with the unit’s convex 
reflector distributes useful illumination in the pat- Lighting Products Inc., Highland Park, Illinois 














Grounding Fixtures 


Q In a commercial building of 
© masonry construction with a 
concrete floor, exposed _ steel-bar 
joist construction overhead 12 ft 
above the floor, the wiring method 
is rigid conduit with fluorescent 
fixtures suspended 18 in. on chains 
from the overhead conduit which is 
secured directly to the steel bar 
joists, the fluorescent fixtures are 
equipped with a 8-ft length of 
2-wire heavy-duty cord with attach- 
ment plug to insert in receptacle 
outlets installed above each lighting 
fixture. 

Does the National Electrical 
Code require the metal housing of 
the fixtures to be grounded other 
than depending on the hanger 
chains for the grounding of such 
fixtures ?—M.B. 


A Your question was discussed 
e at the Southern Section, In- 
ternational Association of Electri- 
cal Inspectors meeting in Miami, 
Fla. in 1958, and from reading the 
discussion, one will see there is a 
difference of opinion concerning the 
matter. It was brought out in the 
discussion that Section 410-14 of 
the present code would allow the 
hanging of cord-equipped fixtures 
suspended directly below the outlet 
box, where the exposed cord is not 
subject to strain or physical dam- 
age. It was also brought out that 
a fixture located 8 ft above the floor 
would not require grounding, as 
Sec. 110-15(c) states: 

“The elevation of the equipment 
at least 8 ft above ordinarily ac- 
cessible working platforms, usually 
affords protection at least equiva- 
lent to that provided by the hori- 
zontal clearances of Paragraph 110- 
15(a), and may be used in lieu 
thereof.” 

B. Z. Segall, a consulting editor 
of this magazine, is recorded as 
making this statement which ap- 
plies in your case: 

“Usually you put it up with 
chains that gives you a ground to 
your fixtures. That takes care of 
all the necessary grounding.” 

Official Interpretation No. 52 was 
issued in 1939 concerning Section 
4128 of the 1937 edition of the NEC 
(which is the same as 4216 of the 
’56 Code and 410-96 of the ’59 Code, 
except that reference to gas piping 
has been deleted). Int. No. 
French Hook Fixtures— 

“Question: Are fixtures hung 
on French hooks to be considered 
as grounded as specified in section 
4128 of the National Electrical 
Code? 


52: 


Finding: Determination as to ac- 
ceptable grounding under the above 
conditions is denendent upon cir- 
cumstances observed at each indi- 
vidual installation. When the 
French hook is of metal and a metal 
fixture and strap is hung upon it, 
it would appear that acceptable 
grounding is readily possible, at 
least to the same general extent as 
with the chain-type of fixture.” 

The latter part of this interpre- 
tation indicates to me that chain- 
type fixtures were generally accept- 
able as a grounding means even 
before this Official Interpretation 
was issued in 1939. 

Although there is a difference of 
opinion on the question, my answer 
to your question is that if I was 
inspecting the job, no additional 
grounding would be required as 
tests recently made at UL verifies 
Mr. Segall’s statement regarding 
chains for grounding fluorescent 
fixtures.—R.E.W.—8/60/7 


Grounded Conductor 
—Identification 


Q. 


wires in 
C.N.M. 


A question arose as to what 
is the proper color for the 
the diagram below ?— 


| 440v 
White or green? 


aimee api OTe 
ae! 





Control circuits 


in cabinet CR2 


- 115v— “| 


| 
A According to the provisions 
e of Section 200-6 of the 1959 
Code, the grounded conductor de- 
rived through the transformer must 
have outer identification of white 
or natural gray color as required by 
Section 310-2(f). The provisions 
of Section 200-7 definitely state that 
conductors having white or natural 
gray covering shall not be used 
other than as conductors for which 
identification is required by Sec- 
tion 200-2. The foregoing rules con- 
cern conductors which are inten- 
tionally grounded as required by 
Section 250-5. 

The provisions of Section 210-5 
read as follows: 

“Any conductor intended solely 
for grounding purposes shall be 
identified by a green color unless it 
be bare. Conductors having a green 
covering shall not be used for other 
than grounding purposes. 


| 


“See Section 200-7 for use of 
white or natural gray for grounded 
or neutral conductors.” 

In view of the foregoing rules, 
the intentionally grounded conduc- 
tor derived through the trans- 
former, as shown on your diagram, 
must be identified by a white or 
natural gray covering. It could not 
be identified by a green color since 
this color is reserved solely for “a 
conductor used to connect an equip- 
ment, device or wiring system with 
a grounding electrode or elec- 
trodes.” (See definition of ground- 
ing conductor. ) 

A grounded conductor is defined 
as follows: 

“A conductor which is intention- 
ally grounded, either solidly or 
through a current-limiting device.” 

When the distinction between 
these two definitions is fully under- 
stood, there should be no difficulty 
in applying pertinent code rules.— 
B.A.McD.—8/60/8 


Thermoplastic 
Wire 


Within the past few months 
© we have purchased wire 
marked THW. 

Is the above marked wire a new 
product? If so, what is the differ- 
ence between the THW and ordi- 
nary thermoplastic such as T or 


TW ?—N.M. 
A In answer to the first part 
e of your question, THW is a 
comparatively new type insulation 
as it was listed by Underwriters’ 
Laboratories in 1959. Many wire 
manufacturers now have the wire 
listed, and apparently it is meeting 
with widespread approval. 

The answer to the last part of 
your question is covered in Table 
310-2a of Article 310, 1959 National 
Electrical Code. From the above 
mentioned table it will be noted 
that type T wire (thermoplastic) 
may be used in dry locations with 
maximum operating temperature 
of 60° C or 140° F. TW moisture- 
resistant thermoplastic may be 
used in wet locations as well as dry 
locations with the same maximum 
operating temperature as the type 
T wire. THW is a moisture and 
heat-resistant thermoplastic that 
may be used in dry and wet loca- 
tions with a maximum operating 
temperature of 75° C or 167° F. 

You can see from the above that 
the THW has broader usage with 
higher operating temperature.— 
R.E.W.-—8/60/9 
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HIGH-VOLTAGE CABLES—IN THE LENGTH YOU 
NEED—NOW AVAILABLE “OFF THE SHELF” 


More and more contractors are being invited to 

bid on projects which include high-voltage cable. 
Now you can go after this profitable business, 

because Rome has made it possible for you to: 

1. Get the cable you need, when you need it, 
in the length you need. 

2. Get cable of the quality the job requires. (In 
high-voltage work, “‘second best’? cables can eat 
up your profits during call-back after call-back. 

‘Today you can order the length of high-volt- 
age cable you need—ten feet or ten thousand— 
right “off the shelf,’ through Rome’s new stock- 
piling program. 

And you'll get the quality your customers ex- 
pect—the same Rome cables that have earned 
their reputation the hard way: through miles 
upon miles of high-voltage jobs over the years. 


Popular sizes 5 and 15 kv Rozone Roprene sin- 
gle-conductor cables are currently being stocked 


at Rome in the sizes most frequently needed. 
This gives you a quick answer to a wide variety 
of cable problems. Rozone is a versatile, long-life 
insulation that resists ozone and moisture. Ro- 
prene is tough neoprene jacketing that resists 
weather, fire, oils, chemicals, heat and aging. 


Start on your next job Your next bid may be on 
a school, commercial building, or industrial plant 
which requires high-voltage cable. Be ready for 
this business. Your Rome distributor is the man 
to call for 5 and 15 kv cable. Ask him about it 
this week. 

Rome Cable Division of Alcoa, Dept 


Rome, N. Y. 


ROME CABLE 
DIVISION OF] ALCOA 





, ‘ 
“G-E Remote-Control Wiring has saved money since the day it went into this building in 1953,” 
says Mr. Donnelly, standing in front of 3-story, block-long office building, Menands, N. Y. 


“G-E Remote-Control Wiring saved us $20,561 in 
this N. Y. Telephone building - on installation alone!”’ 


..» Mr. H. J. Donnelly, Supervising 


Electrical Engineer New York 
Telephone Company, Albany, N.Y. 


“We compared General Electric 
Remote-Control with an ordinary 
switching system that would give 
us the kind of lighting control we 
wanted,” Mr. Donnelly.‘ We 
were surprised to find that, in addi- 
tion to its other advantages, the 
G-E low-voltage system cost $20,561 
less to install! 

“On top of the initial savings, we 
reduced our operating costs, because 
G-E master switching makes it easy 
for maintenance crews to turn ON 
only those lights needed, rather than 
lighting up whole floors. Switches 
at convenient locations save our men 
extra steps, too. 

“These savings were all in addi- 
tion to the original reason we con- 


says 


sidered Remote-Control. That was 
extra safety in controlling the 
480Y/277-volt power system we 
chose for its saving in branch cir- 
cuit copper. Remote-Control relays 
in the ceiling control the 277-volt 
lighting circuits, so there’s only a 
low, 24 volts at the switches. Of 
course, the lightweight, 24-volt 
switch wiring makes it easier to 
relocate office partitions, too. And 
the elimination of switch-loop volt- 
age drops that can cut the life and 
efficiency of lamps, is still another 
feature.” 

General Electric would appreciate 
the opportunity of working with you 
on the design of a Remote-Control 
Wiring System tailored to fit your 
particular needs. Write Commercial 
Engineer, General Electric Com- 
pany, Wiring Device Department, 
Providence 7, Rhode Island. 


Progress /s Our Most Important Product 


GENERAL @@) ELECTRIC 
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*“Douse the lights you don’t need!” is 
standard procedure for maintenance 
crew, in building from 5:00 to 11:00 
p.m. G-E Remote-Control makes it easy. 


G-E master selector switches at ends 
and center of each floor control lighting 
separately for each % floor. Building 
contains 2000 fluorescent lamps. 





In the News 





Webster Named 
Chairman of NEW 


Harold A. Webster, president of 
the National Electrical Contractors 
Association, has been named chair- 
man of 1961 National Electrical 
Week. Mr. Webster, president of 
T. Frederick Jackson, Inc., Long 
Island electrical contractors, suc- 
ceeds N. J. MacDonald, president 
of The Thomas & Betts Co., Inc., 
Elizabeth, N. J., and president of 
the National Electrical Manufac- 
turers Association. 

Mr. Webster has served as treas- 
urer of the NEW Committee since 
its formation in 1956. Other offi- 
cers for the 1961 observance are: 
vice chairman—T. O. McQuiston, 
vice president, Metropolitan Edison 
Company, Reading, Pa.; secretary 
—Arthur W. Hooper, executive di- 
rector, National Association of 
Electrical Distributors, New York; 
treasurer—L. W. O’Brien, manager 
of Monogram & Syndicated Infor- 
mation, General Electric Company, 
New York. 

As chairman of NEW, Mr. Web- 
ster will head the 25-man commit- 
tee which represents the various 
electrical industry organizations 
throughout the country. The 1961 
observance, to be held February 
5-11, will mark the fifth year of the 
event which is staged to call atten- 
tion to the importance of electricity 
and the contributions the industry 
makes to our economy and prog- 
ress. 


NECA District Four 
Meets in Wisconsin 


Contractors from a _ four-state 
region (Ill., Ind., Wis., Mich.) took 
a long, hard look at the present 
status of the electrical contractor 
during the annual meeting of Dis- 
trict Four, National Electrical Con- 
tractors Association, at Eagle 
Waters Resort, Eagle River, Wis., 
July 13-15. What they saw and 
heard was not too encouraging. 
Contractors (IBEW employers) 
are getting a smaller percentage of 
the total annual construction, main- 
tenance and repair work. There 
appears to be too much concentra- 
tion on “post card bidding,” not 
enough aggressive selling, and a 
general attitude of complacency 
that has no place in a dynamic in- 
dustry. That was the picture prom- 
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BUSY WORKERS at the 
the New York State Association of Elec 
trical Contractors and Dealers, Inc., held 
at Whiteface Inn, Lake Placid, N. Y., 
were J. M Smith, Smith Electric Co., Inc., 
Cohoes, N Y.; Harold A. Webster, presi- 
dent of NECA and T. Frederick Jackson, 
Inc., Long Island City; and W. L. Drexler, 
Henry Drexler, Inc., New York City 


convention of 


inent speakers gave some 300 mem- 
bers and guests. 

Reverting to specifics, Paul M. 
Geary, executive vice president, 
NECA, revealed that of an esti- 
mated $15 billion annual volume of 
electrical construction, mainte- 
nance and repair, some 12,000 elec- 
trical contractors (IBEW) were 
getting only $3 billion in work. Of 
the rest, about $1 billion is done 
by 9,000 non-union contractors. The 
other $11 billion is being done by 
other branches (plant crews, etc.) 
who are absorbing the functions of 
the electrical contractors, he noted. 
A majority of NECA members are 
confining their activities to new 
construction fields; are diverting 
their sales efforts to becoming “pre- 
ferred bidders”; are indifferent to 
the amount of business there is in 
other fields, he added. Local chap- 
ters should get behind the “area 
market survey” program and peri- 
odically document what is happen- 
ing in their own areas for local use, 
Geary suggested. He recommended 
that suppliers turn over the con- 
sumer function to contrac- 
tors; noted that suppliers’ 
men could become _ contractors’ 
salesmen without anvone being 
hurt. Mr. Geary also reviewed 
other association activities, includ- 
ing upgrading of Benefit Fund pen- 
sions, promotion of fair bidding 
practices, and a program to pro- 
gressively “nationalize” all fringe 
benefit plans. 

Because of apparent complacency, 
most electrical contractors are at 
a standstill and not moving with 
present markets, M. J. Sherwood, 


sales 


sales- 


NECA director of marketing, told 
the conference. In spite of dollar 
volume growth in electrical con- 
struction, contractors are doing a 
smaller percentage each year. Last 
year it was only 21.3%; in 1958, it 
was 23%, he noted. Electrica! con- 
tractors profit before taxes, based 
on a seven-year average, is only 
4.5%. To make a fair profit, Sher- 
wood urged conractors to stop con- 
centrating on the “post-card bid- 
ding” new construction market; 
stop selling price; do a creative 
selling job at their own local level; 
hire salesmen; set up residential 
wiring departments to capture their 
share of the residential market. 
NECA’s Sales Training Institute 
is being developed to train and 
establish a pool of salesmen for 
electrical contractors, he revealed. 
What to sell? Sherwood noted, 
among others, the following: elec- 
tric heat, relighting, rewiring, con- 
tract maintenance, electronic 
tems-communications, alarms 
similar items. 

Bid shopping and bid peddling 
have been the bane of mechanical 
subcontractors (including electri- 
cal) for many years. With the pro- 
portionate cost of mechanical and 
electrical work now ranging up- 
wards from 40% of total building 
cost, the abuses of the single-con- 
tract system have grown. To com- 
bat these abuses, Jack W. Collins, 
manager, Chicago Chapter, NECA, 
announced the Chicago Plan for 
Separate Bids developed by the 
Coordinating Committee of Me- 
chanical Specialty Contractors As- 
sociations of Chicago. This pro- 
gram, which will be vigorously pro- 
moted in the area, calls for prepara- 
tion of separate specifications for 
heating, plumbing, electrical and 
ventilation work; taking of sepa- 
rate bids and letting of separate 
contracts to the qualified low bidder 
in each of these categories; provi- 
sion for direct payments to mechan- 
ical specialty contractors if their 
work is optionally assigned to the 
general contractor. 

The need for adequate job insur- 
ance was emphasized by L. M. 
Anderson, Milwaukee manager, 
Travelers Insurance Company of 
Hartford. Noting that the average 
electrical contractor spends about 
10% for such insurance, he re- 
viewed the various coverages avail- 
able and the pitfalls a contractor 
must protect himself against both 
in coverage and policy terminology. 

NECA labor relations director 


sys- 


and 
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J. E. Swan discussed !abor relations 
and the new law. A. S. Kerr, legal 
counsel for the Detroit Chapter, 
NECA, considers anti-trust legisla- 
tion, next to tax regulations, the 
most formidable set of laws busi- 
ness has had to face during the past 
eight years. Citing specific case 
examples, he emphasized the im- 
portance of contractors knowing 
what they can and can not do in the 
eyes of the law. 

Labor has the responsibility of 
developing more skilled manpower 
for the electrical construction in- 
dustry, said H. P. Hagberg, busi- 
ness manager, IBEW Local 697, 
Gary and Hammond, Ind. Noting 
that some contractors are forced to 
limit their work load due to lack of 
competent workmen and acknowl- 
edging that some journeymen with 
cards have little or no ability, he 
suggested that the IBEW constitu- 
tion set up minimum requirements 
(through examination) for jour- 
neymen on a universal national 
basis. Apprentice and journeymen 
training programs should be estab- 
lished and financed in all areas, he 
added. Despite the labor movement 
merger, Hagberg believes the CIO 
is a greater threat today than ever 
before particularly in the _ steel, 
automotive and chemical industries. 

While covering the role of elec- 
trical codes in fire prevention, W. P. 
Hogan, chief electrical inspector, 
Chicago, revealed that 60% of Chi- 
cago’s electrical fires were caused 
by do-it-yourself projects installed 
without benefit of inspection. Pre- 
dicting an upswing in electrical 
fires due to “old wiring,” he noted 
that his department is sending out 
more than 500 letters per month to 
home and building owners urging 
them to bring their electrical sys- 
tems up to standard. Hogan is 
firmly convinced that electrical fire 


E. J. SIMMONS, Triangle Conduit & 
Cable Co., New Brunswick, N. J., and 
Howard Marks, Nager Electric Co., Inc., 
Brooklyn, N. Y., attended meetings of the 


New York State Electrical Contractors and 
Dealers, Inc., at Whiteface Inn. 


Bie 


J. W. WERTHER and Joseph Benedetti 
of Werther Electric Co., New York City, 
attended the District No. 1 meeting of 
the National Electrical Contractors Assn. 
at Montauk, N. Y. 





detection and alarm systems, not 
sprinklers, are the answer to pre- 
venting a repetition of Chicago’s 
tragic parochial school fire. While 
sprinklers may protect property, 
alarm systems alert children for 
orderly evacuation before smoke 
and fire can gain overpowering 
headway, he continued, emphasiz- 
ing the need for adequate emer- 
gency and exit lighting systems in 
all ‘buildings housing large groups 
of people. Electrical contractors 
were urged to offer their technical 
background and “brainpower” to 
groups establishing modern electri- 
cal and fire safety regulations. 

Electric heating should be pro- 
moted and sold by the electrical 
contractor and not left to manufac- 
turers’ and distributors’ salesmen, 
cautioned Milwaukee contractor 
Eugene Kasal, president, S. P. Elec- 
tric Co., Inc. He estimates an elec- 
trically heated home job requires 
twice the electrical manhours used 
on an average fossil-fuel home; 
that the electrical contract can be 
upped to 7 to 8% of the cost of the 
home compared to 2 to 3% for the 
conventional residential wiring job. 
Heat your own home electrically, 
then sell from personal experience, 
Kasal recommended. Apartment 
houses and such limited occupancy 
units as hotels and motels are a 
natural market for electric heat, 
he concluded. 

During the demonstration work- 
shop conducted by Dr. C. D. Phillips 
and J. B. Murphy, NECA manage- 
ment analysts, contractors engaged 
in serious self-appraisal of their 
respective business operations. Re- 
ports following evaluation com- 
parison, revealed a wide area for 
improvement in such programs as 
diversification, promotion and sales. 

The three-day conference was 
chairmanned by E. E. Leasure, Jr., 
Chicago, present and re-elected vice 
president of District Four, NECA. 


Postpone Enforcement 
On Non-Interchangeable 
CB’s 


Section 240-25 (g) of the 1959 
National Electrical Code states that 
circuit breakers shall be of the non- 
interchangeable type under certain 
conditions. According to this re- 
quirement, CB’s for lighting and 
appliance branch circuits in resi- 
dential and other occupancies where 
conditions of supervision do not as- 
sure that the CB’s will be main- 
tained at proper rating to protect 
the size of wiring must be non-in- 
terchangeable among three ranges 
of size. Units are classified accord- 
ing to physical size and construc- 
tion into three groups: units rated 
0 to 20 amps; units rated 21 to 50 
amps; and units rated 51 to 100 
amps. Such CB’s or their mounting 
or bussing methods must be such 
that after a CB has been installed 
it will be difficult to replace it with 
a CB of higher ampere classifica- 
tion. For instance, it must not be 
too easy to remove a 20-amp CB 
and replace it with a 30-amp CB. 

The above provisions were to be- 
come effective on July 1, 1960—ac- 
cording to the code. However, the 
Middle Department Association of 
Fire Underwriters, covering elec- 
trical inspection in six eastern 
states, has extended the date of en- 
forcement of this rule to October 
1, 1960. This extension was made 
necessary by the absence of indus- 
try standards or approval of suit- 
able equipment for the job. The 
time extension will allow circuit 
breaker manufacturers to clear 
their equipment with the Under- 
writers’ Laboratories and enable 
supply houses to dispose of their 
stocks of the old type breakers. 





A. LINCOLN BUSH, honorary chairman 
of the convention of the New York State 
Electrical Contractors and Dealers, Inc., 
and Charles A. Selby, president, Vermilya 
Brown Company, Inc., New York City, 
were speakers at meeting held at White- 
face Inn. 
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NEW! 
SKIL RECIPRO SAW 


2 SPEEDS FOR WOOD 
AND METAL CUTTING 


NEW! SKIL 4" ~ 
RIGHT ANGLE DRILL a 


USES SELF-FEEDING BITS & 


Two of the work-savingest tools you can own! 


NEW SKIL RECIPRO SAW 
Cuts anything that can be cut by hand— 
faster, easier and better. Does the work 
of keyhole, hack and handsaws 5 to 20 
times quicker. 


Two separate speeds—LOW for fast 
metal cutting with minimum blade wear, 
HIGH for wood and compositions. 


Off-center blade cuts close to walls 
and corners—blade reverses in clamp for 
right or left situations. 


Saves blades, too! When one section 
wears, shoe easily repositions for cutting 
with unused part of blade. 


NEW SKIL RIGHT ANGLE DRILL 


Lets you drill freely between joists and 
studding, in tightest quarters. And with 
new self-feeding bits you drill large holes 
—from 14” to 2%”—without bearing 
down on the tool! 


Handles any drilling job— Right angle 


drive unit mounts two ways to give a 
low speed for boring large holes, or a 
higher speed for smaller holes. For 
straight-line drilling, simply remove unit. 
Comes complete with carrying case and 
2%” self-feeding bit. 

Ask your Skil distributor to demon- 
strate these work-saving Skil tools. He’s 
listed under “‘Tools—Electric” in the 
Yellow Pages. Or write for full informa- 
tion to Skil Corporation, 5033 Elston 
Ave., Chicago 30, Illinois, Dept. 130H. 


-..and SKILSAW POWER TOOLS 
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EASILY @© QUICKLY © SAFELY 


“ AUTO CRANE 


Now one man with suitable 
model AUTO CRANE can per- 
form work presently being 
done with larger equipment — 
and do it in less time, with less 
help and with greater safety! 


Approved by insurance safe- 
ty committees, battery-powered 
AUTO CRANE rigs up fast. 
All models feature a combina- 
tion of hoist and boom which 
makes it the most versatile 
handling equipment on the 
market today! 


Write today for illustrated litera- 
specifications and price lists 
on all models of AUTO CRANE. 


AUTO ZRANE 


ture, 


- 





1214 S. NORWOOD e@ TULSA 12, OKLA. 


Never a Avivain-with Aule Crane 
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NYS Contractors Meet 
in Lake Placid 


The 61st annual convention of 
the New York State Association of 


| Electrical Contractors and Dealers 


| 
| 
| 


was held at Whiteface Inn, Lake 
Placid, N. Y., July 5 to 8. 
H. A. Webster, president, T. Fred- 


| erick Jackson, Inc. of New York 





| and president of the National Elec- 


trical Contractors Assn., was chair- 
man on centractors day. In open- 
ing the program he referred to 
some of the problems of the indus- 
try including those of single and 
separate contract letting, which set 
the theme developed by the speak- 
ers who followed. 

C. A. Selby, president of Ver- 
milya Brown Co., Inc. of New 
York, spoke of the merits of single 
contract system versus the sepa- 
rate contract methods as seen by 
the general contractor. He said that 
general contractors coordinate the 


| work of and are responsible for the 


various specialty contractors; that 


| private construction operates under 
| single contract systems; and he al- 


| leged the cost of supervision of 


| separate contract letting added to 


the cost of jobs. 

Mr. Selby also acknowledged the 
abuses existing in the industry and 
deplored the unethical practices 
arising from bad bid practices, in- 
cluding bid peddling and bid shop- 
ping, and rising irresponsible sub- 
contractors. He made specific rec- 
ommendations for the correction 
of these abuses in the interest of 
mutual constructive progress. 

The next speaker, F. H. Zur- 
muhlen, Commissioner of the De- 
partment of Public Works, City of 
New York, presented the owner’s 
viewpoint on the subject, both as a 
public official and a practicing en- 
gineer prior to his career in gov- 
ernment service. The Commissioner 
explained the laws, rules and pro- 
cedures for public letting and how 
they differed from the practices 
existing in private construction. 

He said that public, competitive 
bidding protects the people from 
unethical bidding practices. The 
laws of the State of New York re- 
quire general construction in excess 
of the sum of $25,000, to be let in 
at least four separate contracts, 
including the general construction, 
plumbing, heating and electrical 
work. This system prevents low 
bid, unethical general contractors 
from bid peddling the mechanical 
component parts of the job. It also 
insures to the government better 
jobs by responsible specialty con- 
tractors, who do not obtain their 


contracts under such pressures. 

The concluding speaker of the 
day, G. B. Roscoe, director of public 
relations, NECA, presented a re- 
port on the work of the Council of 
Mechanical Specialty Contractors 
and Associated General Contrac- 
tors, and its progress. Mr. Roscoe 
spoke of the recommended pro- 
cedures for receiving and handling 
sub-bids for the building construc- 
tion industry for public and private 
construction to eliminate misunder- 
standings and abuses sometimes as- 
sociated with these procedures. He 
stated the committee firmly believes 
that the industry, as represented 
by its recognized associations, is 
capable of honestly recognizing 
these problem areas and effectively 
initiating remedial actions within 
the industry. Mr. Roscoe made spe- 
cific recommendations for industry 
cooperation on both local and na- 
tional levels. 

C. W. Meytrott, vice president 
of Consolidated Edison Company, 
New York, was chairman on utility 
day. He pledged the complete sup- 
port of the operating electrical utili- 
ties in the State of New York to the 
NECA program that utilities do not 
engage in the business of electrical 
contracting by providing or sub- 
sidizing electrical installations to 
increase load on their lines. 

J. E. Doolittle, vice president, 
Central Hudson Gas and Electric 
Corp., Poughkeepsie, discussed elec- 
trical construction adequacy in both 
new buildings and modernization of 
existing structures. A. C. Sugden, 
engineering manager, Long Island 
Lighting Co., Mineola, spoke on 
“New Ideas in Power Generation.” 

W. A. Lyons, vice president, New 
York State Electric and Gas Corp. 
Binghamton, presented figures on 
utility growth required to keep pace 
with the increased electrical energy 
demands for business and residen- 
tial use. 

Robin S. Kersh, vice president, 
Westinghouse Electric Corp., New 
York, was chairman on manufac- 
turers and wholesalers day. Mar- 
shall N. Waterman and C. F. 
Jensen of Westinghouse Lamp Di- 
vision submitted a joint presenta- 
tion on the subject of light sources 
—present and future—and their 
applications. 

H. R. Wallrath, manager of the 
Construction Industries Sales Ap- 
paratus Division, General Electric 
Co., Schenectady, reported on the 
current and future apparatus 
trends for engineered construction. 

A. W. Hooper, executive direc- 
tor, National Association of Elec- 
trical Distributors, spoke to the 
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At your fingertips in this comprehensive Library ... 


Practical help in designing electrical 
systems for every modern need 


Whether you want current for a fan or an elevator— Instant 
r a private residence or an office building—here is a 
complete working guide to help you get the most efficient reference to 
and economical design. This practical Library on electrical electrical 
systems gives you easy access to today’s best design methods, 
systems for— 


more easily solve electrical design problems in commercial, power 


electrical theory, and proved system layouts. It helps you 


industrial, institutional, and residential buildings. From light 
lighting and appliance circuits to transformer layouts and air conditioning 
motor circuits—all types of system design are explained and heat 


illustrated in full accordance with the National Electrical ‘ 
signals and 


communications 
and other uses 


Code. Over 674 wiring diagrams, schematics, and detail 
drawings help make this Library your standard guide to 
modern electrical design, no matter what the size of the 


load or where it is to be used. 


ELECTRICAL SYSTEMS LIBRARY 


Electrical Systems Electrical Design 
Design Details 


436 pages, 8/2 x 11 
By JOSEPH F. McPARTLAND By JOSEPH F. McPARTLAND 


674 illustrations, 
; and the Editors of and WILLIAM J. NOVAK 
EASY TERMS: Only $6.25 in 10 Electrical Construction and Maintenance 
days, then $5.00 a month for 2 Second Edition. 208 pages, 8Y2 x 11 pera oat f 
th : Electrical Construction and Maintenance 
monins. 187 illustrations, $7.75 
ind methods for designing complete 228 pages, 8/2 x W 
cal syste are presented in this book. P P 
expanded and revised edition brings you 487 illustrations, $8.50 
. ° e modern procedures and newer requirements of : , . i ae ‘ 
Library guides you in the National Electrical Code. In clear, logical An electrical design file of idea-sparking wir- 
‘ ion it helps you construct the network of ing diagrams, schematics, and detail drawings is 
such areas ads: br circuits and feeders back from the outlets placed at your —o 5 Se b oc. It 
; d devices—to the point of energy supply 1 trates and explains practical, tested ap- 
pe ee . ‘ ‘ the system. Step-by-step procedures are showr 
—lighting and appliance circuits selecting designs that tulfill power require 
° . I ementing them with equipment 
—mmotor circuits and hardware nd for incorporating the result 
4 t the physical dimensions of th 





2 volumes 


Associate Editors 











proaches to specific jobs, including such impor- 
tant features as: distribution, con 1 service 
entrance details, conductors, and ng details 
for industrial plants, homes, apartment b lings, 
nd other types of constructior : 
—required systems of feeders an 1ilding he k also recognizes trical syweitin Sor light, power, and heat are cov 
¢ spare cay y as an essential element of m 1 ered. Lach diagram 1s accom a DY sana- 
feeders teeter “eS , RHP i 5 att t material whi inNpo t stinct ad- 
desi Based on material for Elec ; 
: ‘ al and Mainten ; v i -e of method. 
ransformer layouts fusely illustr or yrovides f-trair "or e in use the ram re grouped ir log- 
. 7% . . g ar t reference for efficient d ul non All the 1 terial presente 1 in full 
—equipment hanging and anchoring electrical syetems onformance with the National Electrical Code. 


methods PARTIAL CONTENTS—1 al consider PARTIAL CONTENTS — I. INDUSTRIAL 
: , : ; ations for power, light, heat. 2. Branch circuits PLANT S—distribution Ss, wireways, con- 
—short-circuit protection Distribution systems nd trols lighting etc - COMMERCIAL 
; power supply arrangements. 5. Residential de BUILDINGS—Systems for office buildings, 
—conductor types and sizes gn. 6. Lighting systems. 7. Heating and a schools, streets and highways, etc. IIT. RESI- 
ndit ng. 8 Signals and communications sys DENTIATI OCCU PANCIES—syst fo 

service entrances ms. 9. Appendix of data and tables Ss, aj ld 


Vy 


r 


rtment buildings, hotels, 

: attes: f al at wet wlambviant 
—installation of all types of electrical ee ee 
equipment 


McGraw-Hill Book Co., Dept., EC-8, 327 W. 41st St., New York 36, N. Y. 


Send me the ELECTRICAL SYSTEMS LI- PRINT 
BRARY, 2 volumes, for 10 days’ examination on 
approval, In 10 days I will (check one) [J send 
you the full price of $16.25; or [1 $6.25 then $5.00 
th until the full price is paid. Otherwise I 


—residential wiring 


—provisions of National Electrical 
Code 


design 
a urn the books postpaid. SAVE: We pay 
—Spare feeder Ca costs if you remit with this coupon; 
turn privilege. 


Send ELECTRICAL SYSTEMS DESIGN only 


-heating and air conditioning circuits 


—possible variations in distribution $7.75 
] Send ELECTRICAL DESIGN DETAILS only, 
$8.50 


systems 


osition 


—plus other aspects of practical elec- 
trical system design 


‘or price and terms outside U. S., write McGraw-Hill Int’l., N.Y.C EC-8 
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BELLS 


for all types of installations 


Single stroke or vibrating 


in all voltages—DC 6 to 220 v. AC 6 to 
250 v. in sizes from 3” to 12” 


For all telephone or alarm 
systems. Housings of sturdy 
cast aluminum with excellent 
clarity and high decibel output. 
Underwriters Laboratories 
listed. Also a full line of 

cow bells and buzzers. 


TN Write for literature 
HOSE-McCANN 


~S TELEPHONE CoO., INC. 
25th St. & 3rd Ave., Brooklyn 32, N.Y. 


4 a 


Photoelectric Controls 
| for every 
purpose 


Remote Heads 
for Small Space 


| Fe roy) Heavy Duty 
boy —i)| %Industrial 

|| Construction. 
E8A-E8AP Remote 
heads with speciai 
mounting bracket 


for tension, jam-up, 
counting, registration, 
illumination, liquid and 
material level — sorting, 
measuring, weighing, in- 
spection, die-protection, 
smoke detection, packag- 
ing, processing, marking. 


Wide selection of stand- 
ard controls and light 


EIA- 
E1AP 


] of uses. 


Compact, rugged—easily 
positioned remote heads 


Send for Catalog 
or tell us what 
you want to do. 


Available with %° diameter 
straight beam—also fixed 
focus pin point beam 











AUTOTRON, INC. 


722DD Danville, HI. 
Representatives in principal cities 


| practical, 


| the Electrical 


sources to meet all kinds , 


title of “The Distributor is Here 
to Stay.” He said that we advocate, 
preach, advertise and speak sound 
business practices, we decry the 
chiseling, cut pricing and confusion 
wherever it exists in our industry 
and even when we are speaking, 
we hold each other by the hand and 
go into situations that can be classi- 
fied only as unsound business prac- 
tices. The road many of us are 
traveling can lead us further away 
from our first responsibility—good 
products and service for the Amer- 
ican public. We need two things to 
reverse this trend. First—a cru- 
sade for confidence in our industry 
and ourselves. Second—a sincere, 
intelligent look at the 
profit picture in our industry. 

H. F. Janick of Rochester was 
re-elected president; H. A. Web- 
ster, New York, Ist vice president; 
J. M. Smith, Cohoes, 2nd vice pres- 
ident; R. J. Knoblock, Syracuse, 
treasurer; and J. P. O’Brien, Yon- 
kers, financial secretary. Directors 


| are E. G. May, Albany; C. H. Prin- 


dle, New York City; T. F. Farley, 
Utica; R. E. Goeller, Jr., New York; 
T. R. Meaker, Binghamton; M. A. 
Anderson, Jamestown; Charles 
Chandesh, New York. 


NISA News 


The 28th Annual Convention of 
Apparatus Service 
Association, Inc.—the new name as 
of next April 1 of the National In- 


| dustrial Service Association, Inc.— 
| will be held in San Francisco, Calif., 


June 11-14, 1961, at the new Jack 


| Tar Hotel, it has been announced 


by J. Arthur Turner Jr., Tampa 
Armature Works, Tampa, Fla., in- 


| ternational president. 


Plans to hold the 1961 conven- 
tion in Denver, Colo., had to be 
cancelled when hotel exhibit and 
dining facilities proved to be in- 
adequate for the association’s grow- 
ing needs, Mr. Turner explained. 

More than 1,000 operators of 
electric motor, generator and trans- 
former service and sales firms in 
North America are expected to at- 
tend the convention, the first on 
the West Coast since the association 
met in Los Angeles in 1955. A site 
for the 1962 convention, originally 
scheduled for San Francisco, will be 
announced later, Mr. Turner said. 
EASA plans to hold its 1963 con- 
vention in Chicago and its 1964 
convention in New York. 

Members of EASA’s Northern 
California Chapter will act as hosts 
for the convention, Mr. Turner said. 


| Other EASA chapters that will as- 


sist the association’s national head- 
quarters in planning the convention 
are the British Columbia, Oregon, 
Rocky Mountain, Los Angeles and 
San Diego Chapters. 

Information about exhibit space 
may be obtained from Joseph M. 
Harrington, executive vice-presi- 
dent, National Industrial Service 
Association, Inc., 7730 Carondelet 
Avenue, St. Louis 5, Mo. 


Approximately 200 members and 
wives are expected to attend the 
joint meeting of Wisconsin, North 
Central and Midwestern chapters 
in Minneapolis, Sept. 15-17 at Hotel 
Normandy. 

The meeting, first joint gathering 
of these chapters which embrace 
motor shops in Wisconsin, Iowa, 
Nebraska, Minnesota and_ the 
Dakotas, will be addressed by 
Joseph Ferrari, Excel Electric Co., 
Chicago, Ill, a NISA_ director; 
Arthur C. Roe, staff engineer at 
NISA St. Louis headquarters; and 
Horace Barks, of Horace Barks 
Publications, St. Louis, Mo., editor 
of NISA News. 

Q. C. Teich, Electrical Engineer- 
ing & Equipment Co., Des Moines, 
Iowa, is general chairman; J. J. 
Anderson, A & P Electric Repair, 
St. Louis, Mo., is arrangements 
committee chairman; and David 
Thornell, Electric Motors Un- 
limited, Madison, Wis., is program 
chairman. 

Assisting the chairmen will be: 
Bill Bock, H. A. Holden Co., Min- 
neapolis; Robert H. Root, Electric 
Motor Supply Co., Minneapolis; 
H. F. Peterson, A & P Electric 
Repair, St. Paul; Lewis Whitted, 
Clinton Electric Motors, Clinton, 
Iowa; and Mrs. Julian Hupp, Elec- 
tric Motors Co., Cedar Rapids, Ia. 


Austin, the Texas capital, will be 
the site of the fall meeting of 
Southwestern Chapter, George 
Kinard, of Beaumont, Texas, presi- 
dent, has announced. 

Mrs. Fred Kramer has been ap- 
pointed chairman of the women’s 
committee, Mr. Kinard said. 


The General Electric appliance 
factory in Murfreesboro, Tenn., was 
host to members of Mid-South 
Chapter during their tour of the 
plant facilities June 17. 

“Pension and _ Profit-Sharing 
Plans” was the topic of a talk by 
J. W. Coles, of the First American 
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“Re BLACKHAWK ADJUSTABLE BAR 
National Bank of Nashville. “Repair HANGER WITHOUT FIXTURE STUD 


and Service of Industrial Elec- The answer te residential wiring 
ic K ; 9 wae > ier jobs. Lower in price. Allows 

tronic Equipment was the subject ee wee eee 

of a talk by J. G. King, Reliance 562, weed | between joists from 

+ . + . . 7 t 

Electric and Engineering Co., 563 used between joists from 

Atlanta office. 18” to 2 


+ e + > A all 
The Second “Practical-Technical ee 
Seminar” for the testing of ma- air 
terials and equipment was held in 
Birmingham, Ala., July 21-23. The 
first Seminar was held in St. Louis | BLACKHAWK ADJUSTABLE BAR 
last March and several others are | HANGER WITH FIXTURE STUD 


° | 560 ana’ between joists from 
scheduled for this fall and early | ~ 12”to : nnn 
next year. 561 aaa, between joists from cS ’ ON Vit JUN Ui, 
{ a ’ 18” to 26” , . ; SED NINNICR 
NISA members pay $25 registra- eS Xk , RERMANENT 


tion fee for the privilege of wind- 5 ee ALCAN TATION 


i | 
i UUUe SE AILUIN 
ing motors for three days under the j ws 


supervision of staff engineer For the fastest, easiest, neatest, 
Arthur C. Roe. Results are cal- economical way to hang all ceiling light fixtures. 


culated and disseminated to the 
membership after exhaustive tests BLACKHAWK ADJUSTABLE BAR HANCER 
have been made on various kinds 


Of St San Ramen, is AVAILABLE WITH OR WITHOUT FIXTURE STUD 


More than 50 shop men were 
present at the Bicsatialiien Semi- Blackhawk Adjustable Bar Hangers are made 
nar, held at Electric Motor Service, pew , si of heavy gauge steel. Adjustable to required 
Inc. of which NISA director | ad spacing. Support edges of hanger formed to act 
Walter Brush is owner. ‘ = plaster gauge. No notching gecuaannpe 

en ee a >. Blackhawk’s exclusive “clipper” saves time and 

John Wagner was reelected presi- | “ a 4 money. No screws to tighten. 
dent, Selden High treasurer and | 
Hank Jahn secretary at a recent | lackhawk 
meeting of Cincinnati Chapter. | clips to outlet box—eliminates screw Z, [agestries DUBUQUE, IOWA 
E. L. Stone was elected vice-presi- kn 
dent to replace the late Harry Hen- 
nequin. 


Where the new ideas come from 








* * . | 

Walter R. Yogerst, general sales slotted angle in Sb eue 
manager, Bodine Manufacturing 
Co., Chicago, was the principal 
speaker at the meeting of Great 
Lakes Chapter June 20 at Howard 
Electric Co., Detroit, Mich. 

C. B. & S. Electrical Co., Dear- 
born, and Milne Electric Motor 
Shop, Yysilanti, Mich., were co- 


hosts with the Howard firm at a 
buffet dinner preceding the meet- UNLIMITED JOINT AND 


ing. a STRUCTURE COMBINATIONS 

















Ber-Cason Electric Motor Corp. 
has joined the Great Lakes Chap- 
ter of NISA. David Berger and 
Herbert Case will represent the | 1% he 1%" 
firm at the group’s meetings. lA"x lh 

e e 7 . 2% x 1 Yr : 

William Carley, Corrosion Re- 34%." x 1h’ 
action Consultants, Philadelphia : 
was the chief speaker at a meeting Now, build any structure you need iscaf- 


of Chicago Chapter June 14 at folds, racks, frames, etc.) faster with 
Petricca’s Restaurant. less labor and waste. Angle combina- 
- as tions can be used over and over again. 
A meeting of Florida shops was Get all the facts. 
held on July 27 in Orlando. 
6. 68 In the Midwest, write: 
Walter Helwig, president, Helwig 
Carbon Pu ol bgp tg Milwaukee, HANDY-ANGLE 
Wis., was the chief speaker at a BUR-OAK PRODUCTS COMPANY 


meeting of Wisconsin Chapter on | Box 288, Birmingham, Michigan 
May 24 at Moonbi Inn. 


Handy-Angle offers 4 new basic sizes 
for light, medium and heavy construction: 
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pA Dy i ey 


VENTILATED 
CABLE SUPPORTS 


Sali* Wedgelock insert completely 
surrounds and insulates each cable 
inside the fitting. 


Long Wedgelock segments provide 
extra support needed for thermoplas- 
tic insulated cables. 


All Adalet supports have body venti- 
lators which effectively dissipate heat 
in vertical conduit. 


Body made of strong lightweight, non- 
rusting, non-magnetic aluminum. 


Meets all requirements of paragraph 
300-19, National Electric Code. 


63 different sizes and types. 
Ask for bulletin G1259. 
*Sali (Superior Adalet Laminated Insulation) 


3378-14A 


THE {Adalet manuFACTURING COMPANY 
14300 Lorain Avenue ° Cleveland 11, Ohio 








Low cost 
Light weight 
Portable 


PORTABLE Mere in use then 


any other in its class 
TRENCHER © Completely assem- 


bled, ready to go to 
work 


@ Digs straight, 
curves, angles —no 
special setup 


@ Minimum of work- 
ing parts — little 
maintenance 


@ Digs trenches 3” 
wide to 24” deep — 
or 4” wide to 18” 
deep 


@ Dealers in princi- 
pal cities 


POW-R-SPADE GUARANTEES PRODUCT & PERFORMANCE 








. +» for complete details phone us collect — or mail coupon... 


STAMPINGS, INC., Dept. E, Rock {sland, Illinois 
Please send details on POW-R-SPADE 


Name 


Rock Island 8-9527 








DATES AHEAD 


National Association of Lighting Main- 
tenance Contractors—National Con- 
ference, Milwaukee Inn, Milwaukee, 
Wis., August 22-24, 


Illuminating Engineering Society—Na- 
tional Technical Conference, Penn- 
Sheraton Hotel, Pittsburgh, Pa., 
September 11-16. 


International Association of Electrical 
Inspectors — Northwestern Section, 
Sheraton-Portland Hotel, Portland, 
Ore., September 12-14; Southwestern 
Section, Mapes Hotel, Reno, Nev., 
September 19-22; Eastern Section, 
Wentworth-By-The-Sea, Portsmouth, 
N. H., September 26-28: Western 
Section, Continental Hotel, Kansas 
City, Mo., October 3-5; Southern 
Section, Rice Hotel, Houston, Texas, 
October 17-19; Canadian Section, 
Toronto, Ont., Canada, Oct. 28-29. 


NISA Chapter Meetings — North Cen- 
tral, Midwestern and Wisconsin, 
Minneapolis, September 16-17; Cen- 
tral Ohio, Columbus, Ohio, Septem- 
ber 18; Southwestern, Austin, Texas, 
September 22-24; King Coal, Evans- 
ville, Ind., October 13, and Mount 
Vernon, Ill., January 12, 1961. 


Pennsylvania Electric Assn.—53rd an- 
nual meeting, Penn-Sheraton, Pitts- 
burgh, Pa., September 20-22. 


The Ninth Annual National Sym- 
posium on Industrial Electronics— 
Symposium jointly sponsored by 
AIEE and IRE, Manger Hotel, Cleve- 
land, Ohio, September 21-22. 


American Welding Society—Fall Meet- 
ing, Penn-Sheraton Hotel, Pitts- 
burgh, Pa., September 26-29. 


International Association of Electrical 
Leagues—25th annual conference, 
Hotel President, Kansas City, Mo., 
October 5-7. 


National Electronics Conference—Ho- 
tel Sherman, Chicago, Ill., October 
10-12, 


Florida Association of Electrical Con- 
tractors—Annual Convention and 
8th Electrical Trade Show, Deau- 
ville Hotel, Miami Beach, Fla., Octo- 
ber 12-15. 


National Electrical Contractors Asso- 
ciation—1960 annual convention, Las 
Vegas Convention Center, Las Vegas, 
Nev., October 23-27. 


American Standard Assn.—lith Na- 
tional Conference on Standards, 
Sheraton-McAlpin Hotel, New York 
City, October 25-27. 

International Association of Electrical 
Inspectors—NFPA Fall Conference, 
Columbus, Ohio, November 14-16. 


National Electrical Manufacturers 
Assn.—Annual meeting, Traymore 
Hotel, Atlantic City, N. J., Novem- 
ber 14-18. 


Electrical & Home Appliance Show— 
Electrical Building, Balboa Park, 
San Diego, Calif.,. November 25-30. 


The Third National Conference on the 
Application of Electrical Insulation 
—Co-sponsored by the AIEE and 
NEMA, Conrad Hilton Hotel, Chi- 
cago, Ill., December 5-8. 
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Among the 
Manufacturers 





Headquarters Announcements 

Wheatland Electric Products 
Co. will now be located at their 
new plant-office building at 500 
Logan St., Carnegie, Pa., with Her- 
bert Wrozina factory manager. 

Heifetz Co., Clinton, Conn., has 
announced the formation of Ro- 
disco, Inc. as a division. 

Coolerator Div. of McGraw- 
Edison Co. with main offices in 
Albion, Mich., will now be known 
as the Albion Div. 

McGraw-Edison Co., Chicago, 
Ill., announced the acquisition of 
the Alrectic Div. of the Handley- 
Brown Co., Jackson, Mich., with 
Harold Handley as president and 
general manager of the division. 

Johns-Manville Corp., Industrial 
Insulations Div., New York, N. Y. 

John Jobe, general manager. 

Carrier Corp., Syracuse, N. Y. 
Charles V. Feen, Russell Gray, 
Melvin C. Holm and Walter Steit- 
ler, executive vice presidents. 

Electric Regulator Corp., Nor 
walk, Conn.—W. Hamilton Walter, 
vice president. 

National Carbon Co., New York, 
N. Y.—James R. Johnstone, pres- 
ident. 

Hitemp Wires, Inc., Westbury, 
N. Y¥.—Francis X. Buschman, di- 
rector of research, development 
and engineering. 

Radiant Lamp Corp., Newark, 
N. J.—Edmund G. Taussig, sales 
manager. 

The Okonite Co., Passaic, N. J. 
H. L. Ledermann, assistant man- 
ager-product advertising. 

Burndy Corp., Norwalk, Conn. 
Julian Rogoff, executive vice pres- 
ident; Fred Heller, manager of 
the Amaton Div. 

Buell Engineering Co., Inc., New 
York, N. Y.—Jack L. Schumann, 
president and director. 

General Electric Co., Plainville, 
Conn.—Thomas E. Lee, manager 
product planning, Circuit Protec- 
tive Devices Dept.; Alfred J. Car- 
letti, manager—headquarters man- 
ufacturing, Distribution Assem- 
blies Dept. 

General Electric Co., Schenec- 
tady, N. Y.—William B. Boyd, 
manager of manufacturing, Spe- 
ialty Transformer Dept., Fort 
Wayne, Ind. 

Gamewell Co., Newton, Mass. 
W. Ben Flanigin, vice president. 

The Siegler Corp., Paramus, 
N. J.—Harold A. Goldsmith, pres- 
ident, Bogen-Presto Div. 


ELECTRICAL 


SQ)EQMEQN TeRMinaL LUGS 
AND CRIMPING TOOLS 


SPEED INSTALLATION — REDUCE COSTS! 


INDENTED CRIMP 
FOR GREATER RESISTANCE 


TO PULL-OUT 


MONEY SAVER 


SAVE UP TO 15% 
WITH SHERMAN 


Write for FREE Sample 


UNI-CRIMP 


SHERMAN 


VOID FREE 


CONNECTION 


SHERMAN HAND CRIMPING TOOLS 


LUG “ST" LUG 


\ 


Portable or bench mounted for fast, easy insta 


lation of money-saving Sherman terminal lugs 


H. B. SHERMAN MANUFACTURING CO., BATTLE CREEK, MICHIGAN 


CUTTING 


Through 
Concrete 
4] Inches 
Thick! 


Twenty-seven 2-inch holes through re- 
inforced concrete 18-41 inches thick— 
that was the job to be done on a bridge 
project. Using one Longyear diamond 
drill, a contractor completed the work 
in a few days at low cost despite the 
fact that the bit was cutting steel 10% of 
the time. The job was finished on sched- 


Ttangrea 


E. J. LONGYEAR CO. 


76 S. Eighth Street 
Minneapolis 2, Minnesota 


Phone: FEderal 9-7631 L 
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e of my 


POWER! 


ule with Longyear diamond drilling 
equipment. What other type of drilling 
equipment could have done this work at 
justifiable cost? Call your Longyear 
dealer to find out about the great ad- 
vantages and applications of Longyear 
diamond bits and the all-new indus- 
trial drills. 


ease send complete information on Longyear 


1ond Bits and Industrial Drills. Also th« 
earest Longyear dealer 


ADDRESS 


Town 
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Here's a thermostat you and your customers 
will really like. It not only performs accurately 
and dependably but is faster to install and 
easier to wire! There's no more looping of wires 

. simply insert straight wire end under the 
new “quick-connect” terminal and tighten. Get 
the full story on this better electric heat thermo- 
write for Bulletin 3205. 


EASIER 
TO WIRE 


than any other 
electric heat 
thermostat 


tat... 


PENN CONTROLS, UNC. csr, sion 


EXPORT DIVISION: 27 E. 38th ST., NEW YORK, N.Y. 


AUTOMATIC CONTROLS FOR HEATING, REFRIGERATION, AIR CONDITIONING, 
APPLIANCES, PUMPS, AIR COMPRESSORS, ENGINES 


Millions of Steel (ijcaibchabaemaanal 
| Oe] o)(-Mibscelicetitedn 


IFFY (i! PS “EFFICIENCY” 


| NESTED CONDUCTOR 
ctrical Industry 


Specify 
MINERALLAC 


HANGERS, CLIPS, 
STRAPS, BUSHINGS 


Expert design, choice 
materials and con- 
trolled manufacture 
have built ‘‘top-service 

and longest life” into 
Minerallac Electrical Spe- 
cialties. That's why the elec- 


ed v7 


Oo} (Oo 
#, 


Nested conductor racks are compact and 


tric _l industry ‘‘prefers Miner- 
allac”...im steel and Everdur for 
hanging pipe, conduit, BX cable, etc. 


Send for new literature and prices. 


MINERALLAC ELECTRIC COMPANY 
25 North Peoria Street— Chicago 7, Illinois 


MINERALLAC 


scientifically designed to carry cables equi- 
distant from center to center. Available in 
2, 3, 4, 5 and 6 bushing racks. 


EFFICIENCY 


ELECTRIC & MFG. CO. 
EAST PALESTINE, OHIO 


| Rhode 


General Electric Co., Cleveland, 
| Ohio—Robert V. Corning, man- 
ager — marketing, Large Lamp 
Dept. 

Marion Instrument Div. of Min- 
neapolis-Honeywell Regulator Co., 
Manchester, N. H.—Edward S&S. 
Maury, vice president—engineer- 
ing; Kenneth J. Cumming, market- 
ing manager. 

Corning Glass Works, Corning, 
N. Y.—Jack E. Mounteer, super- 
visor of lamp product engineer- 
ing, Electrical Products Div. 

Electric Regulator Corp., Nor- 
walk, Conn.—James P. Ettinger, 
general sales manager. 

The Electric Storage Battery 
Co., Philadelphia, Pa——Oakley N 
Dean, vice president—manufactur- 
ing, Exide Industrial Div. 

Thomas C. Wilson, Inc., Long 
Island City, N. Y.—Mrs. Martha 
A. Wilson, board chairman; O. J. 
3agnoli, president; and Alexander 
John, vice president. 

Federal Pacific Electric Co., 
Newark, N. J.—C. A. Liming, mar- 
keting manager — power 
itors. 

Robertshaw-Fulton Controls Co., 
Richmond, Va.—Arthur G. Baitz, 
director of engineering planning. 

Leland Ohio Electric Co., Day- 
ton, Ohio—G. William Schreck, 
sales manager. 

Daystrom, Inc., Murray Hill, 
N. J.—John F. Morten, director of 
product planning, Weston Instru- 
ment Div. 

McGraw-Edison Co., St. Louis. 
Mo.—Charles Edison, chairman of 
the board; Alfred Bersted, presi- 
dent; R. H. Giesecke, executive 
vice president and treasurer; Max 
McGraw becomes chairman of ex- 
ecutive committee. 

Pacific Semiconductors, — Inc., 
Culver City, Calif—Dr. Harper 
Q. North, president; Lawrence T. 
Lindgren, vice president—manu- 
facturing; Dr. John W. Peterson, 
vice president—research and de- 
velopment; Sidney L. Spiegel, vice 
president—marketing. 


capac- 


Regional Appointments 
NEW ENGLAND 

Stanley Electric Tools: Clarence 
C. Wheeler, northeast regional 
manager. 

Ramset Fastening System: 
James M. Voorhees, Jr., district 
sales manager for Connecticut, 
Island and northern New 
York, headquarters in New Haven, 
Conn. 

Nelson Electric Mfg. Co.: Paul! 
Edridge, eastern regional manager, 
headquarters in Boston. 
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Sylvania Lighting Products: 
Thomas H. Cashin, marketing 
manager and L. John Doyle, field 
sales manager—Large Lamp Prod- 
ucts; Chalmer J. Carothers, sales 
manager — Industrial Commercial 
Lamps; headquarters in Salem, 
Mass. 

Dynaray Div., Electro Power- 
pacs, Inc.: Charles D. White Co., 
Boston, Mass., representative 
throughout the New England 
States except Connecticut; John 
W. Anderson, plant superintend- 
ent of Manchester, N. H., plant. 


MIDDLE ATLANTIC 


Fasco Industries, Inc.: David M. 
Manley, sales representative in 
the New York-New Jersey area, 
headquarters in New York City. 

Acme Electric Corp.: Arthur W. 
King, sales engineer for the Met- 
ropolitan New York area. 

National Electric Div., H. K. 
Porter Co., Inc.: Frank E. John- 
son, New York branch manager. 

Lighting Services, Inc.: Bill 
Stern, Metropolitan New York 
sales engineer. 

Weston Istruments Div., Day- 
strom, Inc.: Joseph F. Degen, vice 
president and general manager, 
Newark and Poughkeepsie; Ed- 
ward L. Klein, vice president 
operations, Newark. 


SOUTH ATLANTIC 

Vickers Inc.: W. E. Cook & As- 
sociates, Atlanta, Ga., sales repre- 
sentative in Atlanta area. 


EAST CENTRAL 


Stanley Electric Tools: Robert 


LIGHTING MAINTENANCE by contract 
was explained to William Meineke, (left), 
electrical engineer, Visking Company 
Flemingten, N. J., by Francis Clark, 
Lighting Services, Waterbury, Conn , dur 
ing the Plant Maintenance show in Phila- 
delphia earlier this year. Mr. Clark oper- 
ates a lighting maintenance business, and 
was representing the National Associa- 
tion of Lighting Maintenance Contractors 
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W. Brandt, east central regional 
manager. 

Leonard Electric Mfg. Co.: 
James K. Faile, Cleveland district 
representative. 

Bohn Aluminum & Brass Corp.: 
Walter T. Miiller, Chicago district 
sales manager. 

Sylvania Lighting Products: 
Lawrence P. Pleasants, Cleveland 
district sales manager. 

Wolverine Tube: Robert L. 
Chiddister, sales representative in 
the Chicago metropolitan area. 


WEST CENTRAL 


Fullman Mfg. Co.: R. E. 
Sales Co., Minneapolis, Minn., 
representative for Minne- 
sota, North and South Dakota and 
western Wisconsin. 

Allis-Chalmers Mfg. Co.: W. M. 
Johnson, manager of the utility 
section, St. Louis district; Rus- 
sell A. Erickson, sales representa- 
tive, Dallas district. 

Day-Brite Lighting, Inc.: J. W. 
Hale, representative in the Hous- 
ton, Texas area. 

General Electric Co.: William 
D. Trammell, sales representative 
for the western district of the 
Silicone Products Dept., headquar- 
ters in Dallas, Texas. 

Wolverine Tube: Edward F. 
Sweeney, sales representative for 
western Missouri and Kansas, 
headquarters in Kansas City, Mo. 

Vickers Inc.: Fred Gross & Co., 
Dallas, Texas, sales representative 
in Dallas, San Antonio and Tulsa. 


Dunn 


sales 


WEST 


Allis-Chalmers Mfg. Co.: R. F. 
Kinney, sales representative, Al- 
buquerque branch office. 

Stanley Electric Tools: John M. 
Beyers, western regional manager. 

Simplex Wire and Cable Co.: 
Heckerman Corp., Inglewood, 
Calif., western sales representa- 
tive. 

Dayton Industrial Products Co.: 
Gordon Zitting, district manager, 
Salt Lake City, Utah sales district. 

S&C Electric Co.: Fred A. Alle- 
hoff, sales engineer for Oregon, 
Idaho and Montana, headquarters 
in Portland. 

Auth Electric Co., Inc.: Harvey 
S. Wellman, district sales man- 
ager, headquarters in Los Angeles. 

Harvey Aluminum: John Carder, 
Jr., Co., Albuquerque, N. M., sales 
representatives for aluminum 
rigid conduit in New Mexico, Utah, 
and El Paso, Tex. 

Ramset Fastening System: War- 
ren Duggan Sparks, sales repre- 
sentative in Los Angeles area. 


Gentlemen: 








Qvap 


MEDIUM and HIGH MOUNTING 
PORCELAIN ENAMEL REFLECTORS 


for 
400 WATT MERCURY 
and 


300-1500 WATT MOGUL 
Incandescent Lamps 





Now Quad, for 37 years America’s lead- 
ing manufacturer of RLM incandescent 
reflectors, brings you these newly de- 
signed 16” and 18” diameter all white 
reflectors that incorporate top ventila- 
tion with a protective drip shield. These 
quality RLM reflectors are designed for 
easy, economical installation and main- 
tenance with socket or exclusive Easy- 
Tach construction for pendant or box 
type mounting. They have highest illu- 
mination efficiency, 54% of the light out- 
put is in the 0 to 40° zone with 33° 
shielding. Contact your Quad repre- 
sentative or mail coupon for details. 


“SEND FOR FREE LITERATURE 


Please send me details on RLM 
Medium and High Mounting Reflectors. 


Name 


Address 


QUADRANGLE MANUFACTURING CO. 
Dept. 64 32 S. Peoria St., Chicago 7, Ill. 
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DO YOU HAVE THIS 
COMPREHENSIVE 


FIRE ALARM 
CATALOG? 


You enjoy these 4 

benefits when you 
recommend and install 
Autocall Fire Alarm Systems 


1. You get close cooperation from your 
Autocall field representative from plan- 
ning to final test and inspection. 


2. You can build your reputation and 
your business on Autocall equipment. 
Uncompromising quality in design and 
construction, plus exclusive system 
safeguards, insure continuous, trouble- 
free operation. 


3. You save installation time. Good en- 
gineering of all components and easy- 
to-follow diagrams speed the job and 
eliminate costly call-backs. 


THE AUTOCAI.L COMPANY, SHELBY, OHIO - 


HELWIG 
CARBON 
BRUSHES 


Longer Brush Life 


Better 
Commutation 


Less 
“Down-Time” 


HELWIG brushes are precision-built 
to fit commutator and rings exactly. 
Ideal as replacement brushes be- 
cause they’re equal in quality and 
specs to original equipment. Con- 


tact HELWIG today! 


Special RUSH Service available. 


HELLWIG 


CARBON PRODUCTS, INC. 
2546 N. 30th St. 
MILWAUKEE 10, WISCONSIN 


“First in Service’ 
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4. You can provide the right system for 
any property from the smallest rest 
home to the largest industrial plant. 

Autocall’s complete catalog can help 
you and your business. Write for your 
copy now! 


flutocall 


FIRE PROTECTION SYSTEMS 
OFFICES IN PRINCIPAL CITIES 


Special Large Radius 


RIGID 


ELBOWS 


12”, 15”, 18”, 24”, 30”, 
36”, 42”, 48” radii 


IN STOCK 
1” to 6” sizes * 45° and 90° 
HOT DIP GALVANIZED OR ALUMINUM 


Also available in wrought iron 


Conouit Nippue Mec. co. 


1455 SPRING GARDEN AVE. PITTSBURGH 12, PA. 





VACUUM INDUCTION 
HEATING 


FROM PAGE 83 


Fig. 3 gives a general picture of 
circuit and equipment arrange- 
ments for the 5000-lb furnace. 

The 30-cycle, low-frequency gen- 
erator supplies 600 volts, 2-phase 
to two 400-kva transformers with 
a secondary voltage of 50 volts. 
Unique circuit arrangement allows 
30-cycle and 890-cycle power to be 
applied to the work coil simultane- 
ously. Isolating the four coil cir- 
cuits from each other, an air- 
operated switch ties in the low 
frequency. Looking at the genera- 
tor, the 30-cycle current feeds one 
side of the line. But looking at the 
coil, the 30-cycle current feeds 
across each individual circuit. 

Control and protective circuitry 
is quite extensive. Approximately 
5000 wires connect 17 control 
panels to various equipment. At 
the main power control panel, the 
furnace operator can vary gener- 
ator power. And he can change 
transformer tap settings add ca- 
pacitors, or switch voltage and 
power readings, or check generator- 
bearing and crucible temperature 
readings. Automatic operation is 
also possible. A power-factor relay 
will add or subtract capacitors as 
needed. Because the inductance 
of the coil varies during the melt- 
ing cycle, the generator output 
must be varied to obtain maximum 
power. For maximum efficiency, a 
power-regulating panel automatic- 
ally corrects power and voltage. 

Tilting of the massive melt 
chamber can be done very accur- 
ately by means of an _ electro- 
hydraulic valve system. Pumping 
oil into the cylinders causes the 
chamber to tilt. And the amount 
of oil that the master hydraulic 
valve allows to pass regulates the 
speed at which the pistons rise. 
Controlled by the electro-hydraulic 
valve, a pilot hydraulic system in 
turn controls the master hydraulic 
valve. Circuitry is such that the 
electro-hydraulic valve coil is part 
of a bridge circuit in which, in- 
serted in one leg, is the control 
rheostat. Tilting can be accom- 
plished at control panels located at 
different levels. 


Installation Problems 


While the construction of the 
electrical system progressed sur- 
prisingly well, we were not with- 
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WRITE FOR FREE SAMPLES NOW! 


Essential For Electrical Men! 


SOLD ONLY THRU LEADING ELECTRICAL WHOLESALERS 


THIEL TOOL & ENGINEERING CO.,INC. 


1417 N. MARKET $T. LOUIS 6. MO 


PORTABLE POWER 
CUTS YOUR COSTS 





Other Sizes—600 Watt to 
1OOKW—All Voltages, Phases 


USE POWER TOOLS WITH DEPENDABLE 


WIND—— ELECTRIC 
——| OWER p.iants 


You save 4 big ways with a 

WINPOWER electric plant: 

(1) automatically idles plant when load 
war. . . Cole tel epee... 
lowers noise . . . extends engine 
life; 

(2) costs less to buy 
beat all competition; 

(3) speeds up production by supplying 
low cost, instant power on the job; 

(4) gives you long and dependable 
service backed by 35 years of 
manufacturing experience. Portable 
cradle units or two wheel dolly 
types. 

FREE BROCHURE AND COMPLETE INFOR- 

MATION SENT BY RETURN MAIL. 


priced to 








WINPOWER MFG. CO. 
TT ae ECM 


NEWTON, IOWA 


out problems. When any deviation 
from the bus bar layout became 
necessary, we had to be extremely 
careful to avoid excessive line 
losses due to the large 890-cycle 
load. On parallel runs, opposite 
phases were alternately placed side 
by side and as close as possible to 
minimize X" losses. 

After preliminary testing we en- 
countered our only major installa- 
tion problem. This was corona. 
Corona is a luminous glow that 
appears on an electrical conduc- 
tor when the electric stress near 
its surface becomes greater than 
the dielectric strength of the sur- 
rounding air. And corona occurs 
because of the ejection of ionized 
particles from the conductor and 
their collision with molecules of 
the gases composing the surround- 
ing atmosphere. As a result, a 
chain reaction takes place, extend- 
ing outward to a distance where 
the electric field strength cannot 
support it. Thus, corona is unde- 
sirable because it gives rise to con- 
siderable energy losses, and leads 
to eventual insulation failure. 

Smoothness of conductor sur- 
faces, temperature, composition of 
surrounding gases, and barometric 
pressure some of the factors 
that determine the voltage at which 
corona appears. And perhaps baro- 
metric pressure is the most promi- 
nent factor. For a constant volt- 
age, Paschen has shown that 
corona occurs in a range some- 
where between a perfect vacuum 
and atmosphere. This is the range 
in which our coils operate. There- 
fore, they are quite vulnerable to 
corona, 

In addition to corona, the operat- 
ing conditions in the melt chamber 
also affect the proper performance 
of the coil. This is due to the fact 
that the coil insulation absorbs 
moisture from the wet refractory 
after ramming of the crucible. 
Also, during the melt-down, metal 
dust and soot can form unwanted 
electrical circuits, and the insula- 
tion is only inches away from the 
molten metal. In spite of these 
difficulties Swedish insulation ex- 
perts, assisted by Metals Division 
engineers, worked persistently to 
design an insulation system that 
would operate unfailingly under 
such adverse conditions. 

We believe that we now have the 
formula for corona-free long-life 
insulation. For today, all seven of 
our furnaces are humming 24 hours 
to produce metals of the future. 
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FOR SALE 
ONE GENERAL ELECTRIC PORTABLE 
DYNAMIC BALANCER TYPE C 
Complete with instruction book and accessories 
Excellent Condition Guaranteed 
Price $600.00 
Maryland Electrical Testing Company, Inc. 
3433 Flannery Lane, Baltimore 7, Wi 4-5110 
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FLUORESCENT STARTERS 


Export license expired. Have 500,000 Fluorescent 
Starters brand new in original cartons. Types 
2, FS-4, FS-12. Approved by Underwriters Labora- 
tories, Electrical Testing Laboratories and Canad- 
ian Standards Association. Must dispose immedi- 
ately. Will sell below original cost. Minimum order 
5,000. Write at once 
FS-4853, Electrical Constru 
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fill in CSA lines. Write J. W. Lefebvre, Box 
Town Mount-Royal. 
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SQUARE D SPIN TOP ENCLOSURE 
NOW MORE VERSATILE THAN EVER! 


DAMAGE-RESISTING Acme threads. If you've ia Bee CONTROL 


struggled with ‘ banged-up” threads, you'll ap- TRANSFORMER 
preciate this feature. It’s always a breeze to put can be mounted in collar. 
on and take off tanks for installation, inspection No special-length 

or maintenance. tanks required. 


FULL WEATHER PROTECTION. Male threads on 


collar engage female threads on tank— no ex- INCREASED WIRING SPACE « Four 

ternal threads to be damaged. I conduit openings standard, with 
through-feed conduit entrances for 
horizontal tap-offs optional. 





SELECTOR SWITCH is made in one 

; piece, installs simply by threading into 

: Fae opening provided in enclosure. One- 

al —_ ae j ‘ eee TOR: ; piece construction permits pre-testing 


hepmeenennsins nl / before shipment. 
TAA CONTROL 
| NEW! | STATIONS 


like the reset button are out of the 
way, have no protrusion to break 


or bend accidentally. | NEW! | 
NEW! 
So d 


PUSHBUTTON, 
like the selector switch, features one-piece 
construction for easy installation. Heavy- 


P 4 duty contacts and rugged mechanism assure 
BRILLIANT PILOT LIGHT 4 


EASY TO INSTALL with slid 
is visible from all angles and provides easy bulb © mounting pent eee ee 


change. Enclosure available with either one or y ment—a Square D “exclusive.” Takes the 

two factory-mounted lights or can be furnished a hard work out of the installation job. 

with plugged holes for field installation. Stain- 

less steel thread-in-thread construction gives STRONG AND LIGHTWEIGHT construction. 

corrosion-resistance and easy servicing. Complete enclosure is cast aluminum. All operating shafts 
are stainless steel, thread-in-thread, for the best in cor- 
rosion resistance. 





Square D is Better in So Many Ways! 


When you buy from Square D, you not only get all the 4 ENCLOSURE SIZES 
benefits shown above—you also are buying from the only ACCOMMODATE NEMA 
manufacturer who builds both the enclosure and the SIZES O THROUGH 5 
starter, giving you unit responsibility. Moreover, Square D 
offers better stocks, better on-the-spot service. That’s why 
it makes sense to insist on Square D Spin Top enclosures 
for your hazardous location applications. 


Square D Spin Top enclo- 
sures are NEMA 3 (weather- 
proof), NEMA 4 (watertight), 
NEMA 7 (explosion-proof) and NEMA 9 (hazardous 
locations) for Class |, Group C and D; and Class Il, 
Groups E, F and G service. 


Write for Bulletin 9990. Square D Company, 4041 North Richards Street, Milwaukee 12, Wisconsin 
SQUARE ia COMPANY 


wherever electricity is distributed and controlled 





EV Series |= 

Explosion-Proof . Highest Efficiency... 

Lighting Fixtures Easier to install, relamp, 
maintain... 


The EV series offers exactly the right fixture 
for any area made hazardous by flammable 
atmospheres of vapors or gases, as defined under 
Class I of the National Electrical Code. 


Basic EV Incandescent Fixtures 
(Groups C & D) 

are of strong, shock-resistant construction, 
contain internal explosions without rupturing. 
Threaded joints are flame-tight . . . no sealing 
compound required on installation. Gas tightness 
not required for safe operation . . . just turn off 
line current when relamping. Maximum corro- 
sion-resistance. 75-500W. 


EVA Incandescent Fixtures 
(Groups A & B) 
comprise the first complete, UL-approved 
lighting system for acetylene and hydrogen loca- 
tions. Lamp and wiring compartments are sepa- 
rate and individually explosion-proof. 150-300W. 


EVA Mercury Vapor Fixtures 
(Groups C & D) 
provide important operating economies in 
hazardous areas: 2.5 times more light output per 
Watt than incandescents ... greatly reduced 
frequency of relamping. 250-400W. 


For Complete Information on Crouse- 

Hinds explosion-proof lighting equipment, call 

id HAAN AN Bi an Crouse-Hinds distributor, or write us. EV 

é J ighting Fixtures are available in all reflector 

types: Holophane Prismatic (illustrated); slotted 

dome and angle; and conventional (unslotted) in 
all shapes and sizes. 
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OFFICES: Atlanta Baton Rouge Birmingham Boston Buffalo Charlotte Chicago Cincinnati Cleveland Corpus Christi Dallas Denver Detroit Houston Indianapolis Kansas City 
Los Angeles Milwaukee New Orleans New York Omaha Philadelphia Pittsburgh Portland, Ore. St.Louis St. Paul Salt lake City San Francisco Seattle Tulsa Washington 
RESIDENT REPRESENTATIVES: Albony Baltimore Reading, Pa. Richmond, Va. 

Crouse-Hinds of Canada, Ltd., Toronto, Ont. Domex, Mexico City, D.F. Peterco, Sao Paulo, Brazil 




















